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4	!+*(ก#:(;4&	 
 
A
i
              =     ?C/TJT-P&)76QN7P&TS,J3OTT'KL i 7,-:y 
AADT        =     :869/F?8/?8QzEKL+7,-J)T7E-*:y (Annual Average Daily Traffic) 
AR            =      -)78/-P&)76QN7P&TS,J3OTT'KL i (Accident Rate)   
DS              =      (J/9Q8\J--กH&& (Design Speed)     
E(Y
i
)          =      (,/(/*NJ)35-37)JH:87/9 Y
i
  (Expected value of Y
i
)      
FATACC    =     ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (Fatal Accidents) 
GLM   =    7)JH&&QS63Q=UT'KLJ/3T)+')LJ1: (Generalized Linear Model) 
HC   = -3</R(U38/& (Degree of Horizontal Curve) 
i    = S,J3OTT'KLJ6Q(8/;NG (Analytical section)  
IN    = ก/89K / 19,9K'/3H+ก (Intersection) 
INJACC  = ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (Injury Accidents) 
j   = EC/*)&'KL5-37)JH:8-6=8;H7,E;7)JZTH&&?C/E-3  
l
i
   = (J/9+/JS,J3OTT'KL i (ก6REQ978) 
l
i,g
     = (J/9+/JS,J3E/*S)T'KL g &TOTT'KLS,J3'KL i 
l
i,k
     = (J/9+/JS,J3R(U38/&'KL k &TOTT'KLS,J3'KL i 
MAX = (,/=A3=P* (Maximum Value) 
MED = (,/9)D+Y/T (Median) 
MEAN = (,/QzEKL+ (Mean) 
MIN = (,/7LC/=P* (Minimum Value) 
NSD = Q57NU/9H^3 (Non Sight Distance) 
PR =   H&&?C/E-3ก/8O*O-+V)J^-3 (Poisson Regression Model) 
PW = (J/9กJU/3k6J'/3 (Pavement Width) 
RC  = ?C/TJT'/3QSWL-97,-ก6REQ978 (Number of Road Connection) 
STDV = =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
SUM = (J/9กJU/31NE,'/3 (Shoulder Width) 
TOTACC = ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* (Total Accidents) 
VEX
i
  = :869/Fก/8ZSU8O (Vehicle Exposure) ZTS,J3QJE/ 1 :y&TS,J3OTT i
 > 
4	!+*(ก#:(;4&	 (&	) 
 
VG              =     8U-+E;'/3E/*S)T (Percent of Vertical Grade) 
Fij  =  (,/TXC/NT)ก5-3 ALTERNATIVE 'KL i HE; CRITERIA 'KL j                 
Hij  = (,/=A3=P*5-3 Fij 
Lij  = (,/7LC/=P*5-3 Fij 
Rj   =  kE7,/38;NJ,/3(,/=A3=P*5-3 Fij ก)&(,/7LC/=P*5-3 Fij 
Si   = (,/ Score 5-3 Alternative OTTS,J3'KL i            
Wj  = (,/5-3TXC/NT)ก5-3 CRITERIA 7)J'KL j 
jπ  = (,/H(Q7-8G5-3 CRITERIA'KL j 
x
i
   = (,/7)JH:8-6=8; (Independent Variables)  
x
ij
   = (,/7)JH:8-6=8;7)J'KL j ZTกEP,97)JH:8-6=8; x
i
 
y
i
   = (,/7)JH:87/9 (Dependent Variables)  
Y
i
   = (,/7)JH:87/9&TOTTS,J3'KL i ZTS,J3QJE/ 1 :y 
β
j
  = =)9:8;=6'D6ก/8O*O-+7)J'KL j 
λ
i
   = ?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*7,-()T - ก6REQ978 Q8K+กJ,/ Rate function 
θ
i,k
      = -3</R(U38/&&TOTTS,J3'KL i EC/*)&R(U38/&'KL k 
ω
i,g
  = '/3E/*S)T&TOTTS,J3'KL i EC/*)&'/3E/*S)T'KL g     
ˆtµ∑   = (,/:8;9/F-P&)76QN7P'KL(/*J,/?;Qก6*5jXTZTH7,E;:8;Q.'-P&)76QN7P 
&TS,J3OTT'KLH+ก1JU'*=-& 
tµ∑   =   ?C/TJT-P&)76QN7P?863&TS,J3OTT'KLH+ก5U-9AE1JU'*=-& 
 
 @ 
+  ' 1 
+ 4 
 
1.1  4*:(; '	=*ก 
:M??P&)TQ:T'KL'8/&ก)T*K-+A,HEUJJ,/ZT:yNTjL3  -P&)76QN7P?8/?8Q:T=/QN7P=C/()>5-3ก/8
&/*Q?\&HE;ก/8Q=K+SKJ67Q:T?C/TJT9/ก R*+9K=O676ก/8&/*Q?\&HE;ก/8Q=K+SKJ6776*-)T*)&7UT  5-3
:8;S/ก81'+ R*+ZT:y V.<. 2544 Qก6*-P&)76QN7P'/3&ก')X3N9* 77,616 (8)X3 9K?C/TJTkAU1*U8)&&/*Q?\&
')X3N9* 53,960 (T kAUQ=K+SKJ67')X3N9* 11,652 (T 9AE(,/(J/9Q=K+N/+8J9'Pกก8FK-+A,ZT8;*)& 
1,240,801,00&/' (=O/&)TJ6?)+QVWL-ก/8V)T/:8;Q'<1'+, 2544) -P&)76QN7PQก6*5jXTH7,E;(8)X319,1*U
'C/ZNUQก6*QzV/;ก/8&/*Q?\&HE;ก/8=A>Q=K+SKJ67Q',/T)XTH7,+)3'C/ZNU'8)V+G=6TQ=K+N/+ ก/8?8/?85/*
(J/9(E,-37)JHE;Qก6*(J/9E,/SU/ T-ก?/กTKX+)3'C/ZNUQก6*(J/9=A>Q=K+7,/3  '/3=)3(9'KL19,=/9/8O
J)*N8W-7K(,/Q:T7)JQ36T1*U QS,T ./VV?TG5-3ก/8Q:TQ9W-3',-3Q'KL+J ./VV?TGZTH3,(J/9:E-*.)+ZT
ก/8Q*6T'/3 Q:T7UT 
ก/8Q5U/Z?Oj3=/QN7P5-3-P&)76QN7P'C/ZNUQ8/=/9/8O:-3ก)THE;HกU151*U783?P*9/ก+6L35jXT 
NE/+(8)X3'KL-P&)76QN7PQก6*?/ก(J/9:8;9/'5-3kAU5)&5KLQ-3 H7,ก\9K=,JTNTjL35-3-P&)76QN7P'KL9/?/ก(J/9
&กV8,-35-3=./VOTT -3(G:8;ก-&'KLก,-ZNUQก6*-P&)76QN7P9K-+A,NE/+:M??)+'KLQกKL+J5U-3 '/3NEJ3
Q:TQVK+3:M??)+NTjL3'KL9K=,JT'C/ZNUQก6*-P&)76QN7PQก6*5jXT ZT:8;Q'<-P7=/Nก889'KL(TZSU8O9K(J/98AU
HE;9K(J/98)&k6*S-&=A3 9Kก/8J6?)+V&J,/(T9K=,JT8,J9ก,-ZNUQก6*-P&)76QN7P=A3Oj3 95% 8O 8.5%   
HE;'/3=6L3HJ*EU-9 28% (Atkinson, 1997) 
Oj3H9U?;V&J,/=/QN7PZN>,Qก6*?/ก(J/919,9K=76HE;5/*(J/98;9)*8;J)35-3kAU5)&5KLQ-3ก\
7/9 H7,OU/OTT1*U8)&ก/8--กH&&HE;ก,-=8U/3-+,/3QN9/;=9HEUJ?;=/9/8OS,J+E*?C/TJTHE;
(J/98PTH835-3-P&)76QN7P-)T-/?QTWL-3?/ก(J/9k6*VE/*5-3(T5)&1*U 
ก89'/3NEJ3Q:TNT,J+3/T5-38)Y9KNTU/'KLNE)กZTก/8*AHE8)&k6*S-&'/3NEJ3 ZT*U/T
ก/8J/3HkT ก/87)*=6TZ? ?)*EC/*)&(J/9=C/()>5-3R(83ก/8'KLQกKL+J5U-3ก)&ก/8E3'PTก,-=8U/3
'/3NEJ3 HE;ก/8^,-9&C/8P3'/3NEJ3 ZTก/8?)*EC/*)&(J/9=C/()>5-3R(83ก/8 ก89'/3NEJ39K
ก/8(6*(,/ZSU?,/+ZTก/8J6L38OHE;(,/QJE/'KLZSUZTก/8Q*6T'/3 H7,+)319,9Kก/8V6?/8F/(,/ZSU?,/+
-P&)76QN7P QTWL-3?/ก19,9KH&&?C/E-3H=*3(J/9=)9V)TDG8;NJ,/3-P&)76QN7PHE;(,/-P&)76QN7Pก)&
-3(G:8;ก-&'/3Q85/(F675-3OTT (J)S86T'8G J6'+กPE, 2537) 
 2 
:M??P&)T9KNT,J+3/T8/Sก/8NE/+NT,J+3/T1*U'C/ก/8Qก\&5U-9AE-P&)76QN7P QS,T ก89'/3NEJ3
ก8;'8J3=/D/8F=P5 HE;=C/T)ก3/T7C/8J?HN,3S/76 NE)3?/ก:y 2535 Q:T7UT9/ ก89'/3NEJ31*U8)&
(J/98,J99W-?/ก=C/T)ก3/T7C/8J?HN,3S/76ZTก/8*C/QT6Tก/8?)*Qก\&5U-9AE-P&)76QN7PE,J3k,/T9/
NE/+:y 'C/ZNU9K:869/F5U-9AEQVK+3V-=C/N8)&ก/8TC/9/=8U/3H&&?C/E-3-P&)76QN7P -)TQ:T=6L3'KL(J8ZNU
(J/9=C/()>9/T/THEUJ 
?/ก5U-9AEQ&WX-37UT'KLกE,/J9/?j3Q:T:8;R+STG'KL?;TC/Q-/5U-9AE-P&)76QN7P'KL9K-+A,HEUJ9/=8U/3
H&&?C/E-3'C/T/+-P&)76QN7P H&&?C/E-3*)3กE,/JQ:TH&&?C/E-3'/3=O676 (Statistical models) 'KLZSU
-D6&/+(J/9=)9V)TDG8;NJ,/3-P&)76QN7P'KLQก6*5jXT&TOTTก)&:M??)+'KLQกKL+J5U-3ก)&ก/8--กH&&'/3
Q85/(F675-3OTTHE;=./V?8/?8 QVWL-Q:THTJ'/3ZNUT)กJ/3HkTR(83ก/8'C/ก/8J6Q(8/;NGHE;
?)*EC/*)&ก/8:8)&:8P3OTT*UJ+(J/9E;Q-K+*8-&(-& HE;9K(J/9OAก7U-39/ก5jXT T-ก?/กTKX+)3
=/9/8OTC/:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P9/J6Q(8/;NGQVWL-'C/HkTก/8:8)&:8P3'/3NEJ3ZNU
Qก6*(J/9:E-*.)+Hก,kAUZSU'/39/ก+6L35jXT 
 
1.2  >.;#	ก 
1.2.1 QVWL-<jก0/Oj3:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P&T'/3NEJ3:8;Q.' 
 =-3S,-3?8/?8Q57T-กQ9W-3T(88/S=K9/  
1.2.2 QVWL-=8U/3H&&?C/E-3'C/T/+?C/TJT-P&)76QN7P 
1.2.3 QVWL-'*=-&kE5-3ก/8Q:EKL+TH:E3E)ก0F;'/3Q85/(F675-3OTT 
  7,-?C/TJT-P&)76QN7P 
1.2.4 QVWL-?)*EC/*)&S,J3OTT'KL?;'C/ก/8:8)&:8P3 
 
1.3  	+ก 
1.3.1 'C/ก/8<jก0/&T'/3NEJ3T-กQ9W-35-3?)3NJ)*T(88/S=K9/'KL9KE)ก0F; 
 Q:TOTT=-3S,-3?8/?8 
1.3.2 5U-9AE-P&)76QN7P'KLZSUZTก/8<jก0/?;19,T)&8J9-P&)76QN7P'KL19,9Kก/8E3&)T'jก 
 ZT=O676-P&)76QN7P 
1.3.3 ก/8?)*EC/*)&ก/8:8)&:8P3OTT?;กC/NT*(,/TXC/NT)ก5-31(8'KQ8K+ 
 R*+kAUJ6?)+(TQ*K+J 
 
 
 3 
1.4  ;-# '?2+กก 
1.4.1 =/9/8OTC/H&&?C/E-31:ZSUZTก/8(/*(;QT?C/TJT-P&)76QN7P ?C/TJTkAU&/*Q?\& 
?C/TJTkAUQ=K+SKJ67&T'/3NEJ3'KL?;:8)&:8P3 -)T?;'C/ZNUก/8J6Q(8/;NGR(83ก/89K
(J/9OAก7U-3 =9&A8FGHE;T,/QSWL-OW- 
1.4.2 =/9/8OTC/:M??)+'/3ก/8--กH&&Q85/(F675-3Q=UT'/3'KL9K-6'D6VE7,-ก/8Qก6*
-P&)76QN7P9/J6Q(8/;NGQVWL-'C/HkTก/8:8)&:8P3'/3NEJ3ZNUQก6*(J/9:E-*.)+Hก,
kAUZSU'/39/ก5jXT 
1.4.3 =/9/8OTC/ก/8?)*EC/*)&OTT'KL?;:8)&:8P39/'C/HkTก/8:8)&:8P3'/3NEJ3ZNUQก6*
(J/9:E-*.)+Hก,kAUZSU'/39/ก5jXT 
 4 
+  ' 2 
 #ก 'ก'2	 
 
ก/8<jก0/ZT&'TKX9KJ)7OP:8;=3(GQVWL-'C/ก/8'&'JT'40BKHE;=8P:=/8;=C/()>?/กQ-ก=/8
'KLQกKL+J5U-3ก)&:M??)+-P&)76QN7P H&&?C/E-3-P&)76QN7P HE;ก/8?)*EC/*)&OTT'KL?;:8)&:8P3 ZTก/8
'&'JT3/TJ6?)+'KLk,/T9/V&J,/9K8/+3/Tก/8J6?)+ZT:8;Q'<1'+HE;7,/3:8;Q'<'KL'C/ก/8<jก0/ZT
Q8WL-3H&&?C/E-3-P&)76QN7P'KL9Kก8FK<jก0/Q:TOTT=-3S,-3?8/?8 H7,+)319,9Kก/8<jก0/HE;J6?)+
QกKL+J5U-3ก)&ก/8ZSUQ'(T6(9)E761(8'KQ8K+9/'C/ก/8?)*EC/*)&ก/8:8)&:8P3OTT^jL3?;1*U=8P:ZTEC/*)&
7,-1: 
 
2.1  4"$@ 
ก-3J6<Jก889?8/?8 ก89'/3NEJ3 1*UกC/NT*T6+/97,/3  QNE,/TKX1JUZTQ-ก=/8=O676
-P&)76QN7P:y 2541 ^jL39K(C/*)37,-1:TKX 
ก. -P&)76QN7P (Traffic Accident) N9/+Oj3 -P&)76QN7P'KL Qก6*5jXT&T'/3NEJ3-/?9K(T7/+
&/*Q?\& N8W-Qก6*(J/9Q=K+N/+7,-'8)V+G=6T 
5.   -P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (Fatal Accident) N9/+Oj3 -P&)76QN7P'KLQก6*5jXTHEUJ'C/ZNU
(T7/+ -/?9K(T&/*Q?\& N8W-'8)V+G=6TQ=K+N/+*UJ+ก\1*U QS,T -P&)76QN7PQก6*5jXTHEUJ(8)X3NTjL39K(T7/+ 
10 (T &/*Q?\& 12 (T OW-J,/Q:T-P&)76QN7P'KLQก6*(J/97/+QVK+3 1 8/+ 
(.   -P&)76QN7P'KLQก6*ก/8&/*Q?\& (Injury Accident) N9/+Oj3 -P&)76QN7P'KLQก6*5jXTHEUJ'C/ZNU(T
&/*Q?\&-/?9K'8)V+G=6TQ=K+N/+*UJ+ก\1*U H&,31*U 2 กEP,9 
 (.1 &/*Q?\&=/N)= (Severe Injury Accident) N9/+Oj3 kAU&/*Q?\&?/ก-P&)76QN7P*)3กE,/J
19,=/9/8O8)ก0/ZNUN/+1*U./+ZT 3 =):*/NG 
  (.2  &/*Q?\&QE\กTU-+ (Slightly Injury Accident) N9/+Oj3 kAU&/*Q?\&?/ก-P&)76QN7P
*)3กE,/J=/9/8O8)ก0/ZNUN/+1*U./+ZTQJE/-)T=)XT N8W-19,T/T 
3.   -P&)76QN7P'KLQก6*ก/8Q=K+N/+ (Damage Accident) N9/+Oj3 -P&)76QN7P'KLQก6*5jXTHEUJ'C/ZNU
'8)V+G=6TQ=K+N/+Q',/T)XT 
?.   -)78/ก/8Qก6*-P&)76QN7P (Accident Rate, AR) N9/+Oj3 ?C/TJT8/+ก/8Qก6*-P&)76QN7P7,-7)J
H:87,/3  'KLT6+99/Q:8K+&Q'K+&7/9NE)ก=/กE QS,T -)78/ก/8Qก6*-P&)76QN7PQ'K+&ก)&:869/F 
 5 
ก/8ZSU8OZSUOTT'KL&86QJF'/3NEJ3T)XT  ^jL39KNT,J+Q:TEU/T()T ] ก6REQ978 HE;Q8K+ก(,/5-3-)78/
ก/8Qก6*-P&)76QN7PT)XTJ,/?C/TJT-P&)76QN7P7,-EU/T()T ] ก6REQ978 N8W- 
 
610
365
i
i
AAR
AADT L
×
=
× ×
 
 
Q9WL- AR (W-  -)78/-P&)76QN7P&TS,J3OTT'KL i (-P&)76QN7P7,-EU/T()T ] ก6REQ978) 
 A
i (W-  ?C/TJT-P&)76QN7P&TS,J3OTT'KL i 7,-:y 
 AADT (W-  :869/F?8/?8QzEKL+7,-J)T7E-*:y (()T7,-J)T, vpd) 
 L
i
 (W-  (J/9+/JS,J3OTT'KL i (ก6REQ978, km) 
 
z. :869/F?8/?8QzEKL+7,-J)T7E-*:y (Annual Average Daily Traffic, AADT) N9/+Oj3
?C/TJT+/TV/NT;'KLJ6L3k,/T?P*NTjL3?P*Z*7E-*:yN/8*UJ+?C/TJTJ)TZT:yT)XT 
 
2.2  = > ก:(;A":(2	 '	 !"(&	กก	.+. 
?/ก3/TJ6?)+'KLk,/T9/V&J,/9Kก/8QEW-ก:M??)+'KL9K-6'D6VE7,--P&)76QN7PTC/9/=)9V)TDGก)&?C/TJT
-P&)76QN7PR*+ก/8=8U/3H&&?C/E-3'/3(F67</=78G ./+ZTH&&?C/E-3QNE,/T)XT9Kก/8QEW-กV6?/8F/
:M??)+-+A,NE/+7)JHE;9K(J/9H7ก7,/3ก)T1:ZTH7,E;H&&?C/E-35jXT-+A,ก)&E)ก0F; =./VHJ*EU-9 
=./Vก/8?8/?8 =./V.A96:8;Q'< ZT&86QJF'KL'C/ก/8<jก0/J6?)+HE;Qก\&5U-9AE T-ก?/กTKX+)35jXTก)&
(J/9=9&A8FG5-35U-9AE 
:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P 1*UHก, 
2.2.1 :(;ก2> (Traffic Volume and Vehicle Exposure)  
Kihberg et al. (1968) 'C/ก/8<jก0/Q8WL-3-)78/-P&)76QN7P=)9V)TDGก)&ก/8--กH&&
-3(G:8;ก-&'/3Q85/(F675-3OTTZTQ57T-กQ9W-3 1*U-U/3-633/TJ6?)+NE/+ก/8<jก0/ (Vey, 1937,   
Belmont, 1953, Raff, 1953, Schoppert, 1957) 'KL9KkE+WT+)TJ,/-)78/-P&)76QN7PQ:T=)*=,JTR*+783ก)&
:869/F?8/?8&T'/3NEJ3 กE,/J(W- Q9WL-:869/F?8/?8QV6L9 -)78/-P&)76QN7PQV6L9 
Jacobs (1976) 'C/ก/8<jก0/Q8WL-3-)78/-P&)76QN7P&TOTTZTQ57T-กQ9W-3 :8;Q'<
Q(T+/ HE;?/19กU/ ?/กก/8<jก0/J6?)+V&J,/'KL8;*)&T)+=C/()> 5% -)78/-P&)76QN7P5-3')X3 2 :8;Q'<9K
(J/9=)9V)TDGก)&:869/F?8/?8กE,/J(W- -)78/-P&)76QN7PQV6L95jXT7/9:869/F?8/?8'KLQV6L95jXT 
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Wang (1997) -U/33/TJ6?)+5-3 Chapman (1973) -D6&/+HTJ(6*'KL=C/()>ZTก/8
J6Q(8/;NG-P&)76QN7P(W- HTJ(6*QกKL+Jก)&:869/Fก/8ZSU8O (Concept of exposure) HTJ(6*TKXQVWL-QEKL+3
ก/87K(J/9N9/+k6*QกKL+Jก)&=O/T;5-3-P&)76QN7P (Accident situations) QV8/;?C/TJT-P&)76QN7P'KL
Qก6*5jXT=A319,1*U N9/+(J/9Oj3(J/9T,/?;Q:T (Probability) =C/N8)&ก/8Qก6*-P&)76QN7P=A3 Q5/ZSU(C/
?C/ก)*(J/95-3:869/Fก/8ZSU8OQ:T?C/TJTR-ก/= (Opportunities) =C/N8)&ก/8Qก6*-P&)76QN7P 'KL7U-3
Qก6*5jXTHT,T-T ZTS,J3QJE/HE;VWXT'KL<jก0/'KLกC/NT* 
2.2.2  : +:(;: ' (Horizontal Alignment and Vertical Alignment) 
Mcgee et al. (1995) HT;TC/J,/'/3E/*S)T9K-6'D6VE7,--)78/-P&)76QN7P&TR(U38/& 
กE,/J(W-R(U38/&ZTS,J3E/*E3 (downgrade) 9KR-ก/=Qก6*-P&)76QN7P=A3กJ,/R(U38/&'KL7)X3-+A,&T'KL8/& 
Vijayalakshmi (1997) -U/33/TJ6?)+5-3 Vallete et al. (1981) V&J,/R*+=,JTZN>,
8O&88'Pก?;Qก6*-P&)76QN7P&T'/3E/*S)T9/กกJ,/'/38/& HE;-P&)76QN7P'KLQกKL+J5U-3ก)&8O&88'Pก?;
Qก6*&TOTTZTQ57Q9W-39/กกJ,/OTTZTQ57T-กQ9W-3 
Vijayalakshmi (1997) 'C/ก/8<jก0/Q8WL-3:8;=6'D6kE'/3*U/T(J/9:E-*.)+5-3ก/8
5+/+OTT=-3S,-3?8/?8ZTQ57T-กQ9W-3 ก8FK<jก0/ZTQ9W-3 Madras :8;Q'<-6TQ*K+ R*+=8U/3
H&&?C/E-3'C/T/+?C/TJT-P&)76QN7P ?C/TJT-P&)76QN7P'KL9KkAU&/*Q?\& HE;?C/TJT-P&)76QN7P'KL9KkAUQ=K+SKJ67'KL
=)9V)TDGก)&:M??)+'/3Q85/(F67'KLQกKL+J5U-3 1*UHก, :869/Fก/8ZSU8O (J/9Q8\J (J/9กJU/3k6J?8/?8 
-3</R(U38/& 8U-+E;'/3E/*S)T ?/กก/8<jก0/J6?)+V&J,/ -3</R(U38/&Q:T7)J'C/T/+'KL*K'KL=P* 
=C/N8)&H&&?C/E-3')X3 3 ST6* 
Wang (1997) ZSUJ6DK Multiple Linear Regression HE; Poisson Regression 9/'C/ก/8 <jก0/
Q:8K+&Q'K+& HE;V)T/H&&?C/E-3 'C/T/+?C/TJT-P&)76 QN7P  ?C/TJTkAU&/*Q?\& HE;?C/TJT
kAUQ=K+SKJ67 'KL=)9V)TDGก)&:M??)+'/3Q85/(F67'KLQกKL+J5U-3&TOTT Sun Yat-Sen Freeway :8;Q'<
17UNJ)T ?/กก/8<jก0/J6?)+V&J,/8U-+E;'/3E/*S)TQ:T7)JH:87/9'KL9KT)+=C/()>ก)&'Pก
H&&?C/E-3 R*+?C/TJT-P&)76QN7P ?C/TJTkAU&/*Q?\&HE;?C/TJTkAUQ=K+SKJ67?;QV6L95jXT7/9'/3E/*S)T 
S,J3E/*E3 (downgrade slope) HE;?;E*E37/9'/3E/*S)TS,J3E/*5jXT (upgrade slope) 
Zegeer et al. (1991) กE,/JJ,/R(U3H(& (sharp curve) 9KkEZNUQก6*-)78/-P&)76QN7P'KL=A3
กJ,/R(U3'KLกJU/3 
2.2.3 ก2	&	:(;?(&  (Lane width and Shoulder width) 
Belmont (1954) 'C/ก/8<jก0/kE5-3(J/9กJU/31NE,'/37,-ก/8Qก6*-P&)76QN7P&TOTT
'/3783=-3S,-3?8/?8ZTQ57Q9W-3'KL9K:869/F?8/?8TU-+ OTT'KLZSUQ:T7)J-+,/3ZTก/8<jก0/+/J 
533 19EG ^jL39K-P&)76QN7PQก6*5jXT 1,333 -P&)76QN7P (J/9กJU/31NE,'/3H&,3--กQ:T 3 กEP,9 (W- TU-+กJ,/ 
6 P7 Q',/ก)& 6 P7 HE;9/กกJ,/ 6 P7 V&J,/&TS,J3OTT',/9K(J/9กJU/31NE,'/3 6 P7 9K-)78/
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-P&)76QN7P7LC/กJ,/S,J3OTT'KL9K(J/9กJU/31NE,'/3TU-+กJ,/ 6 P7 HE;&TS,J3OTT'KL9K(J/9กJU/31NE,
'/3 6 P7 ZTS,J3:869/F?8/?89/กกJ,/ 5,000 ()T7,-J)T9K-)78/-P&)76QN7P7LC/กJ,/S,J3OTT'KL9K(J/9
กJU/31NE,'/3Qก6T 6 P7 kE'KL1*U?/กก/8<jก0/*)3กE,/JH7ก7,/3?/กkEZT'/3'40BK (1NE,'/3'KLกJU/3
5jXT?;'C/ZNU9K-)78/-P&)76QN7PTU-+E3) Q5/=)TT60Y/T7/9(J/9?863'KLJ,/ ZTก8FK'KL1NE,'/3TU-+กJ,/ 
3 P7?;'C/ZNUVWXT'KL&T1NE,'/319,QVK+3V-'KL?;9Kก/8H^3 (Inadequate shoulder maneuver room) 
HE;1NE,'/3H(&'C/ZNUก/87)*ก)T5-38AZTก8;H=?8/?89K9/ก5jXT HE;ก8FK'KL(J/9กJU/31NE,'/3
9/กกJ,/ 6 P7 ?;'C/ZNUkAU5)&5KL&T1NE,'/3Qก6*(J/9:8;9/'HE;9KR-ก/='KL?;ST8O'KL?-*-+A,1*U 
Zegeer and Deacon (1998) 'C/ก/8<jก0/kE'/3*U/T(J/9:E-*.)+5-3'/3NEJ3ZT
ก/8--กH&&(J/9กJU/3S,-3?8/?8 (J/9กJU/31NE,'/3 HE;:8;Q.'1NE,'/3 V&J,/Q9WL-QV6L9(J/9
กJU/3S,-3?8/?8HE;(J/9กJU/31NE,'/3?;'C/ZNU-)78/-P&)76QN7PE*E3 ก/85+/+(J/9กJU/3S,-3?8/?8
9KkE'/3*U/T(J/9:E-*.)+9/กกJ,/ก/8QV6L9(J/9กJU/31NE,'/3 
2.2.4 ;;	] (Sight Distance) 
Fink and Krammes (1995) <jก0/kE5-3(J/9+/J Tangent HE;8;+;9-3QN\T7,-
-)78/-P&)76QN7P&86QJFR(U38/&&TOTT=-3S,-3?8/?8ZTQ57Q9W-3 R*+=8U/3H&&?C/E-3O*O-+
QS63Q=UT-+,/33,/+ =)9V)TDG?C/TJT-P&)76QN7P'K LQก6*5j XTก)&-3</(U/38/&'KL?C/HTก8;+;9-3QN\T
=)XT :/TกE/3 HE;+/J 'C/ก/8Qก\&8J&8J95U-9AE-P&)76QN7P&TOTT=-3S,-3?8/?8ZTQ57T-กQ9W-3
5-38)Y7,/3  3 8)YZT:8;Q'<=N8)Y-Q986ก/ 8;+;QJE/ 5 :y TC/5U-9AE9/?C/HTกR(U3'KL9K(PF=9&)76
ZกEUQ(K+3ก)T1*U 563 R(U3 HEUJTC/9/Q8K+3EC/*)&8;+;9-3QN\T R*+5U-9AE 25% 9K8;+;9-3QN\T7LC/กJ,/ 
61 Q978?;?C/HTกJ,/9K8;+;9-3QN\T=)XT 5U-9AE 50% 9K8;+;9-3QN\TZTS,J38;NJ,/3 61 ] 213.5
Q978 ?;?C/HTกJ,/9K8;+;9-3QN\T:/TกE/3 HE;5U-9AE-Kก 25% 8;+;9-3QN\T9/กกJ,/ 213.5 Q978 
?;?C/HTกJ,/9K8;+;9-3QN\T+/J ?/กkEก/8<jก0/J6?)+V&J,/-3</R(U38/&Q:T7)J'C/T/+'KL*KZTก/8N/
-)78/ก/8Qก6*-P&)76QN7P&86QJFR(U38/& Oj3H9UJ,/kEก/8?C/HTก8;+;9-3QN\TQVWL-H=*3(J/9=)9V)TDG
8;NJ,/3-3</R(U3ก)&?C/TJT(8)X35-3-P&)76QN7P?;19,=/9/8OTC/H&&?C/E-31:ZSUZTก/8'C/T/+
?C/TJT(8)X35-3-P&)76QN7P1*U H7,kEก/8?C/HTกT)XTHT;TC/J,/'/3783'KL+/Jก,-TQ5U/R(U3 (long 
approach tangent length) 9KkE7,-(J/9:E-*.)+ กE,/J(W-ZT'/3783+/J  T) XT8O?;J6 L3*UJ+
(J/9Q8\J=A3Q9WL-9/Oj3R(U3'KL9K8)<9KTU-+ (sharp curve) (T5)&?;:8)&7)J19,')T?j3'C/ZNUQก6*-P&)76QN7P3,/+ 
Hedman (1990) -U/3Oj3 Guide to Road Safety Engineering :8;Q'<=JKQ*TJ,/-)78/
-P&)76QN7P?;E*E3Q9WL-QV6L9(J/9+/JQzEKL+5-38;+;9-3QN\T 
Vijayalakshmi (1997) -U/33/TJ6?)+5-3 Olson (1984) กE,/JJ,/8;+;9-3QN\TOAก?C/ก)*
QTWL-3?/ก9K-P:=88( (obstruction) &86QJF*U/TZT (inside curve) R(U38/& &86QJF'/3H+ก N8W-&86QJF
NP&Q5/ Oj3H9U&/3(8)X3?;=/9/8OกC/?)*-P:=88(ZT&86QJFR(U38/&HE;&86QJF'/3H+กR*+19,9Kก/8
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Q:EKL+TH:E3E)ก0F;Q85/(F675-3OTT QS,T ก/87)*7UT19U H7,ก/8กC/?)*-P:=88(ZTNP&Q5/=/9/8O
'C/1*UR*+ก/8Q:EKL+TH:E3HTJ'/3*6L3Q',/T)XT *)3T)XT Olson ?j38J&8J95U-9AE-P&)76QN7PZT&86QJF'KL
9K HE;19,9Kก/8?C/ก)*ก/89-3QN\TQTWL-3?/กR(U3*6L3 Q5/V&J,/&86QJF'KL9Kก/8?C/ก)*8;+;9-3QN\T?C/ก)*9K
?C/TJT-P&)76QN7PQ:T 52% 5-3')X3N9* ^jL39/กกJ,/&86QJF'KL8;+;9-3QN\T19,OAก?C/ก)* 
2.2.5 ] (Speed)  
Kihberg (1967) -U/33/T5-3 Bit6zl (1954) 1*U8/+3/TJ,/ก/8ZSU(J/9Q8\J=A3'KLQก6T
กC/NT*ก,-ZNUQก6*-P&)76QN7POj3 24% &T'/3*,JTZT:8;Q'<Q+-89)T 
Mcknight and klein (1990) ?/กก/8<jก0/Q:8K+&Q'K+&-P&)76QN7P'KLQก6*&/*Q?\&=/N)=
&TOTT=/+T-กQ9W-38;NJ,/38)YQTWL-3?/กก/8QV6L9V6ก)*(J/9Q8\J?/ก 55 19EG7,-S)LJR93 Q:T 65 19EG
7,-S)LJR93 V&J,/V6ก)*(J/9Q8\J'KLQV6L95jXTQ:T 65 19EG7,-S)LJR93 =,3kEZNU9K?C/TJTkAU5)&5KL5)&8OQ8\J
QV6L95jXT 48% ^jL39KkEZNU?C/TJT-P&)76QN7P'KLQก6*&/*Q?\&=/N)=QV6L95jXT 
2.2.6 4 :ก :(;4.&	'	 (Number of Intersections and 
Junctions)  
Jacobs (1976) ?/กก/8<jก0/Q8WL-3-)78/-P&)76QN7P&TOTTZTQ57T-กQ9W-3:8;Q'<
Q(T+/HE;?/19กU/ HE;ZSUJ6DK  Multiple Linear Regression -D6&/+(J/9=)9V)TDG8;NJ,/3-)78/
-P&)76QN7Pก)&E)ก0F;'/3Q85/(F675-3'/3 V&J,/ZT:8;Q'<?/19กU/ 'KL8;*)&T)+=C/()> 5% (J/9กJU/3
OTTHE;?C/TJT?P*7,-QSWL-97,-ก6REQ978Q:T7)JH:89K(J/9=)9V)TDG7,--)78/-P&)76QN7P9/ก'KL=P* 
Saito et al. (1998) 'C/ก/8<jก0/(J/9=)9V)TDG8;NJ,/3-)78/-P&)76QN7Pก)&E)ก0F;5-3
OTTHE;=./V?8/?8&TOTT=-3S,-3?8/?8T-กQ9W-3 ZTQก/;-ก1กR* =8P:J,/ZTQ8WL-3
(J/9=)9V)TDG8;NJ,/3-)78/-P&)76QN7Pก)&(J/9NT/HT,T5-3'/3H+กR*+H&,3(J/9NT/HT,T--กQ:T 
3 กEP,91*UHก, (J/9NT/HT,T'/3H+กTU-+กJ,/ 1 -+A,ZTS,J3 1 ] 2 HE;9/กกJ,/ 2 '/3H+ก7,-ก6REQ978 
V&J,/-)78/-P&)76QN7P9K(,/7LC/=P*Q9WL-(J/9NT/HT,T5-3'/3H+ก-+A,ZTS,J3 1 ] 2 '/3H+ก7,-ก6REQ978 
 
2.3  :++4(		.+. d  e 
3/TJ6?)+ZT:8;Q'<1'+1*U9Kก/8<jก0/QกKL+Jก)&H&&?C/E-3-P&)76QN7P=C/N8)&OTT=-3S,-3
?8/?8Q57T-กQ9W-3 HE;'/3=/9H+ก H7,+)319,9K3/TJ6?)+Z*'KL'C/ก/8?)*EC/*)&ก/8:8)&:8P3OTTR*+
ZSUJ6DK9)E761(8'KQ8K+ 
 Q=869<)ก*6 V30GQ90/ (2545) 1*U<jก0/V)T/H&&?C/E-3(/*(;QT?C/TJT-P&)76QN7P&T'/3
NEJ3Hk,T*6T:8;Q.'=-3S,-3?8/?8T-กQ9W-3'KL=)9V)TDGก)&E)ก0F;'/3Q85/(F675-3'/3NEJ3
R*+ZSU5U-9AE-P&)76QN7P8;NJ,/3:y V.<. 2539 Oj3 V.<. 2541 8J9')X3=6XT 3 :y ก/8J6?)+1*U'*E-3ZSU8A:
H&&?C/E-3ก/8O*O-+VNP(AF H&&?C/E-3ก/8O*O-+V)J^-3 H&&?C/E-3ก/8O*O-+'J6T/9QS63E&
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HE;H&&?C/E-3ก/8O*O-+E-กT-9-E :8/กIJ,/H&&?C/E-3ก/8O*O-+V)J^-3Q:TH&&?C/E-3'KL
QN9/;=9'KL=P*'KL?;ZSU-D6&/+QN7Pก/8FG-P&)76QN7P^jL39KE)ก0F;19,7,-QTWL-3HE;9K5U-9AEก8;?)*ก8;?/+
?/กก/8<jก0/V&J,/7)JH:8'KL9KT)+=C/()>ZTก/8-D6&/+?C/TJT-P&)76QN7P')X3N9* ?C/TJT-P&)76QN7P'KL9K
ก/8&/*Q?\& ?C/TJT-P&)76QN7P'KLก/87/+HE;-P&)76QN7P'KL8O--กT-กOTT 1*UHก, :869/Fก/8ZSU8O 
(J/9กJU/3k6J'/3HE;1NE,'/3 (J/9Q8\J--กH&& HTJ'/38/&HE;HTJ'/3*6L3 Q57NU/9H^3HE;
?C/TJT'/3QSWL-97,-ก6REQ978  
 Q-ก86T'8G ?)T'J3(G (2547) 1*U<jก0/:M??)+'KL9KkE7,--P&)76QN7P?8/?8&86QJF=/9H+กHE;
V)T/H&&?C/E-3'C/T/+?C/TJT-P&)76QN7P&86QJF=/9H+ก =C/N8)&'/3NEJ3=-3S,-3?8/?8ZTQ57
T-กQ9W-3R*+9K:869/F?8/?8HE;E)ก0F;'/3Q85/(F675-3'/3H+กQ:T7)JH:88,J9 5U-9AE-P&)76QN7P
'KLZSUV6?/8F/H&&?C/E-3Q:T5U-9AE-P&)76QN7P8;NJ,/3:y V.<. 2535 Oj3 V.<. 2542 8J9 8 :y &T'/3
NEJ3=-3S,-3?8/?8?C/TJT 357 5U-9AE'/3H+ก&TR(835,/+OTTZT./(QNTW-5-3ก89'/3
NEJ3 ก/8J6?)+1*U'*E-3ZSU8A:H&&?C/E-3ก/8O*O-+V)J^-3 ก/8<jก0/V&J,/ :M??)+'KL9K-6'D6VE
=A3=P*HE;9KT)+=C/()>7,-?C/TJT-P&)76QN7P')X3N9*(W-:869/F?8/?8&TOTT=/+NE)ก :M??)+'KL9K
-6'D6VE7,-?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&1*UHก, :869/F?8/?8&TOTT=/+NE)กHE;HTJ'/38/& 
=,JT:M??)+'KL9K-6'D6VE7,-R-ก/=ก/8Qก6*-P&)76QN7P'KL9K(T7/+1*UHก, :869/F?8/?8&TOTT=/+NE)ก 
(J/9Q8\J--กH&& (J/9กJU/31NE,'/35-3OTT=/+NE)ก '/3QSWL-9 HE;S,-3?8/?8QEKX+J^U/+?/ก
OTT=/+NE)ก 
=9976J,/H&,3(J/9+/JOTT=-3S,-3?8/?8ZTQ57T-กQ9W-3--กQ:T n S,J3 R*+V6?/8F/ZT
S,J3QJE/ 1 :y N9/+Oj3 OU/S,J3OTTQ:TS,J3Q*K+Jก)T (NE)กก6REQ978Q*K+Jก)T) H7,QJE/Q:T(TE;:y
?;OW-J,/S,J3OTTS,J3T)XTQ:T(TE;S,J3ก)TกC/NT*ZNU 
 
i (W-  S,J3OTT (Section) ^jL39K(,/Q:T?C/TJTQ7\9&Jก 
Y
i    (W- 7)JH:87/9^jL3H'T*UJ+?C/TJT-P&)76QN7P ?C/TJT-P&)76QN7P'KLQก6*&/*Q?\&  
N8W-?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67&TS,J3OTT'KL i ZTS,J3 1 :y 
y
i
      (W-  (,/5-37)JH:87/9 Y
i
 &TOTTS,J3'KL i ZTS,J3QJE/ 1 :y ^jL39K(,/Q:T 0  
N8W-?C/TJTQ7\9&Jก-WLT   
X
i (W- 7)JH:8-6=8;^jL3H'T*UJ+:M??)+'/3Q85/(F67 HE;:869/F?8/?85-3S,J3 
OTT'KL i 'KL9KkE7,-ก/8Qก6*-P&)76QN7P&TOTT=-3S,-3?8/?8  
   ZTQ57T-กQ9W-3 
X
ij (W- 7)JH:8-6=8;7)J'KL  j ZTกEP,97)JH:8-6=8; Xi 
j (W- EC/*)&'KL  j 5-37)JH:8-6=8;H7,E;7)JZTH&&?C/E-3 
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iβ       (W- =)9:8;=6'D6ก/8O*O-+7)J'KL  j 
V
i 
    (W-  :869/Fก/8ZSU8O (Vehicle Exposure) ZTS,J3QJE/ 1 :y 
  &TS,J3OTT i  (veh ] km) 
 
365i i iV AADT L= × ×           (2.1) 
 
AADT
i (W- :869/F?8/?88/+J)TQzEKL+7E-*:y &TS,J3OTT i  (()T7,-J)T, vpd) 
L
i (W- (J/9+/J5-3OTT S,J3'KL i  (ก6REQ978) 
λ i  (W- ?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*7,-()T ] ก6REQ978  
   Q8K+กJ,/ Rate Function                                                            
                  
 
( )i
i
E Y
V
λ =                                                                                                             (2.2) 
 
E(Y
i
) (W- (,/(/*NJ)35-37)JH:87/9 Y
i
 (Expected value of Y
i
) 
 
2.3.1 :++4(	ก>>		"f	 (Poisson Regression Model, PR Model) 
ก/8QEW-ก8A:H&& PR Model ?;7U-39Kก/8=9976ZNU5U-9AE-P&)76QN7P Y
i
  9Kก/8H?กH?3
H&&V)J^-3 9K(,/QzEKL+HE;(,/(J/9H:8:8JTQ',/ก)& iµ  =9976Y/TTKX=/9/8OH'T1*U*UJ+=)>E)ก0FG  
 
 ( )~i iY Poisson µ  
 
(J/9T,/?;Q:T'KL?C/TJT-P&)76QN7P (Y
i
) Q',/ก)& yi H'T1*U*UJ+=9ก/8   
 
 ( ) ( )
!
i iy
i
i i i
i
eP Y y P y
y
µ µ−
= = =     
 
Q9WL-?C/TJT-P&)76QN7PQzEKL+7,-(/&QJE/ (Mean) Q',/ก)&(,/(J/9H:8:8JT (Variance)  
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( )i iVar Y µ=  
 
  
 QTWL-3?/ก PR Model -+A,./+Z7U=9976Y/T'KL5U-9AE-P&)76QN7P Y
i
 9Kก/8H?กH?3H&&V)J^-3ก/8
:8;9/F(,/=)9:8;=6'D6ก/8O*O-+5-3H&&?C/E-3TKX?;ZSUJ6DKก/8:8;9/F(,/=)9:8;=6'D6ก/8
O*O-+1*UQzV/;J6DK Maximum Likelihood Q',/T)XT 
 
2.4  ก;&"	#	:++4(	-! Maximum Likelihood 
ก/8:8;9/F(,/V/8/96Q7-8G5-3H&&?C/E-3R*+J6DK Maximum Likelihood Q:TJ6DK:8;9/F
(,/=)9:8;=6'D6ก/8O*O-+'KL'C/ZNU(,/ Log Likelihood (L( β )) 9K(,/9/ก'KL=P**UJ+NE)กก/8'/3
H(E(AE)= HE;R*+'KLM3กGS)T(J/9T,/?;Q:TTKX-+A,ZT8A:5-3kE(AF5-3M3กGS)T(J/9T,/?;Q:T5-37)J
H:8=P,9 *)3T)XT-/??;=;*Jก7,-ก/8J6Q(8/;NG9/ก5jXTOU/'C/M3กGS)TZNU-+A,ZT8A:M3กGS)T Logarithm *)3
ZT=9ก/8'KL 2.3 
 
( )
1
1
k
ij j
i
n X
i i ij
ij
L
y V e X
ββ
β
=
=
 ∑∂  = −
 ∂
 
∑        (2.3) 
 
 
( )
2
1 2
1
i
i
L x X Xβ
=
= =∏  
 
R*+'KL ∏  (W-  kE(AF-)T*)& 
i (W-  S,J3OTT (Section) ^jL39K(,/Q:T?C/TJTQ7\9&Jก 
L( β ) (W-  Loglikelihood Function 'KL:8;Q96T(,/ β  
 
Miaou et al. (1992), Miaou and Lum (1993) ZSUJ6DK Maximum Like lihood ZTก/8:8;9/F
(,/=)9:8;=6'D6ก/8O*O-+ZTH&&?C/E-3ก/8O*O-+V)J^-3 ^jL3Q:TJ6DKL'KLZSU9/ก'KL=P* HE;Q:TJ6DKก/8
R*+783=C/N8)&ก/8:8;9/F(,/V/8/96Q7-8G QTWL-3?/กQ:TJ6DK'KL3,/+HE;(,/V/8/96Q7-8G'KL1*U?/กก/8
:8;9/FR*+J6DKTKX?;'C/ZNU5U-9AE7)J-+,/3ZT=9ก/89K(,/ZกEU5-3:8;S/ก89/ก'KL=P* 5)XT7-Tก/8
:8;9/F*UJ+J6DK Maximum likelihood *)3TKX 
?)*'C/ Log Likelihood Function R*+ก/8?)*8A:H&&M3กGS)T5-3ก/8ก8;?/+(J/9T,/?;Q:T
ZNU-+A,ZT8A:(J/9T,/?;Q:TZTก/8Qก6*-P&)76QN7P&TOTTS,J3NTjL3 ZT8;+;QJE/ 1 :y 
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( ) ( )
1
log
n
i
i
L P yβ
=
 
=  
 
∏       
     
                            
1
log
!
i iyn
i i
e
y
µµ −
=
 
=  
 
∏      
 
       
                            ( ) ( )( )
1
log log !
n
i i i i
i
y yµ µ
=
= − −∑  
 
( ) ( ) ( )( )
1
log log !
n
i i i i
i
L y yβ µ µ
=
= − −∑  
 
N/(,/V/8/96Q7-8GR*+ก/8N/-TPV)TDG L( β ) Q'K+&ก)&7)JH:8 1β , 2β , 3β ,..., iβ ZNUQ',/ก)&
<AT+G *)3=9ก/8'KL 2.4 
 
{ }1
1
( ) k jijin X
i i ij
ij
L y V e Xβ
β
=
β
=
∂ ∑= −
∂ ∑   
 
 
       { }1
1
k
jiji
n
X
i i ij
i
y V e X= β
=
∑= −∑ = 0  Q9WL- j = 1, 2, 3,  k               (2.4)      
         
2.5  :++4(		.+. - ก;.ก#2 
Maher (1996) กE,/JJ,/ H&&?C/E-3-P&)76QN7PQ:T8A:H&&'/3=O676H&&NTjL3^jL3H=*3
(J/9=)9V)TDG8;NJ,/3?C/TJT-P&)76QN7PQzEKL+7,-:y'KL&86QJFNTjL3&86QJFZ*  ก)&ก/81NE?8/?8 HE;
E)ก0F;'KL=/9/8OJ)*1*U QS,T :8;Q.'5-3OTT E)ก0F;'/3Q85/(F67N8W-ก/8--กH&&'/3NEJ3
Q:T7UT H&&?C/E-3-P&)76QN7P9Kก/8=8U/3HE;V)T/9/HEUJNE/+8A:H&& (J/9N9/;=9ZTก/8
QEW-กZSU8A:H&&?C/E-35jXT-+A,ก)&E)ก0F;'/3=O6765-35U-9AE-P&)76QN7P ^jL39K8/+E;Q-K+**)37,-1:TKX 
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2.5.1 :++4(	ก>>	".)2 (Multiple Linear Regression Model, MLR 
Model) 
ZTก/8J6Q(8/;NG-P&)76QN7P H&&?C/E-3ก/8O*O-+VNP(AFQS63Q=UTQ:T8A:H&&'KLTC/9/ZSU
9/ก'KL=P*HE;Q:T*)X3Q*69 H&&?C/E-3TKXQ:T8A:H&&'KLกC/NT*ZNU7)JH:87/9(W--)78/-P&)76QN7PHE;7)J
H:8-6=8;(W-7)JH:8'KLTC/9/?/ก(J/9=)9V)TDG'KL^)&^U-T5-3-3(G:8;ก-&5-38;&&'/3NEJ3HE;
=./VHJ*EU-9'KL9KkE7,--P&)76QN7P 1*UHก, (T5)& +/TV/NT; OTT =./V-/ก/< HE;:M??)+'KL
QกKL+J5U-3ก)&=6L3HJ*EU-9 ZTก/8?;ZSUH&&?C/E-3 MLR E)ก0F;'/3=O6765U-9AE-P&)76QN7P7U-3Q:T1:
7/9=9976Y/TQ&WX-37UT 1*UHก, 7)JH:87/9 y 7U-3Q:T7)JH:8=P,9'KL9K(J/97,-QTWL-3 9Kก/8H?กH?3
:ก76 (Normal distribution) HE;(,/(J/9H:8:8JT'KL(3'KL 
Jacobs (1976) ZSUก/8J6Q(8/;NGก/8O*O-+-+,/33,/+ (Simple Regression Analysis) 
<jก0/(J/9=)9V)TDG8;NJ,/3-)78/-P&)76 QN7P'KL9KkAU&/*Q?\& (Personal Injury Accident Rates) ก)&
:869/F?8/?8 HE;ZSUก/8J6Q(/;NGก/8O*O-+VNP(AFH&&5)XT7-T (Stepwise Multiple Regression 
Analysis) <jก0/(J/9=)9V)TDG8;NJ,/3-)78/-P&)76QN7P'KL9KkAU&/*Q?\&ก)&E)ก0F;'/3Q85/(F675-3OTT
ZT:8;Q'<Q(T+/ (Kenya) HE;:8;Q'<?/19กU/ (Jamica) ?/กkEก/8<jก0/J6?)+=8P:J,/')X3=-3
:8;Q'<9K-)78/-P&)76QN7P'KL9KkAU&/*Q?\&=)9V)TDGก)&:869/F?8/?8 E)ก0F;'/3Q85/(F67'KL9KT)+=C/()>
7,--)78/-P&)76QN7P7,-EU/T()T ] ก6REQ978ZT:8;Q'<Q(T+/ 1*UHก, ?C/TJT'/3H+ก7,-ก6REQ978 
(Number of junctions per kilometer) R(U 38/& (Horizontal curvature)  R(U 3*6L 3  (Vertical curvature) 
HE;(J/958P58;5-3k6JOTT (Surface irregularity) =,JTZT:8;Q'<?/19กU/ 1*UHก, (J/9กJU/3OTT 
(Road width) HE;?C/TJT'/3H+ก7,-ก6REQ978 ก/8TC/H&&?C/E-3TKX1:ZSU Jacobs HT;TC/J,/OTTT)XT
?;7U-39K=./V?8/?8HE;E)ก0F;OTT'KL(EU/+(Ej3ก)&OTT'KLZSU=8U/3H&&?C/E-3 ZT7-T'U/+1*U
=8P:kEก/8Q:8K+&Q'K+&'KL1*U8)&?/ก:8;Q'<Q(T+/HE;?/19กU/ ก)&:8;Q'<'KLV)T/HEUJ R*+
กC/NT*ZNU8;*)&:869/Fก/8?8/?8HE;E)ก0F;'/3ก/8--กH&&'/3Q85/(F675-3OTTQN9W-Tก)T
V&J,/-)78/-P&)76N7P5-3')X3 2 :8;Q'<=A3กJ,/:8;Q'<'KLV)T/HEUJ *)3T)XT9)T&,3&-กJ,/9K:M??)+-WLT
T-กQNTW-?/กTKX'KLQกKL+J5U-3 QS,T V476ก889kAUZSUOTTHE;=./V+/TV/NT; 
Saito et al. (1998) ZSUก/8J6Q(8/;NGO*O-+VNP(AFQS63Q=UTH'T(J/9=)9V)TDG8;NJ,/3
-)78/-P&)76QN7Pก)&E)ก0F;5-3OTTHE;=./V?8/?8ZTQก/;-ก1กR* (Hokkaido) :8;Q'<>KL:PT 
QVWL-ก/8?)*ก/8OTT=-3S,-3?8/?8T-กQ9W-3ZNU9K:8;=6'D6./VHE;(J/9:E-*.)+9/ก5jXT ?/กก/8
<jก0/J6?)+V&J,/-)78/-P&)76QN7P9KHTJRTU9QV6L97/9*)STKก/876*5)* (Congestion index) 'KLQV6L95jXT&T
OTT'KL9K(J/9กJU/39/78Y/T 8-9 Q978 OTT'KL(J/9NT/HT,T5-3'/3H+ก7,-ก6REQ978 
(Intersection density) 1-2 '/3H+ก7,-ก6REQ978 9K-)78/ก/8Qก6*-P&)76QN7P7LC/=P*Q',/ก)& 27.1 -P&)76QN7P
7,-8U-+EU/T()Tก6REQ978 T-ก?/กTKX+)3V&-KกJ,/-)78/-P&)76QN7P9KHTJRTU9E*E3Q9WL-V6ก)*(J/9Q8\J 
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(Speed limit) Q:T 40 HE; 50 ก6REQ9787,-S)LJR93 =,JTV6ก)*(J/9Q8\J 60 ก6REQ9787,-S)LJR939K
HTJRTU919,S)*Q?TQV8/;5T/*7)J-+,/3TU-+ kE?/กก/8J6Q(8/;NG?)*EC/*)&(J/9=)9V)TDG5-37)JH:8 
V&J,/7)JH:8'KL9K=,JTQ=869ZNUQก6*-P&)76QN7P?/ก9/ก1:TU-+ 1*UHก, (J/9Q8\JQzEKL+ZTก/8Q*6T'/3 
(Average travel speed) (J/9NT/HT,T5-3'/3H+ก 8U-+E;8ONT)ก (Percentage of heavy vehicles) 
HE;*)STKก/876*5)* =,JTV6ก)*(J/9Q8\J19,9KT)+=C/()> 
ก/8J6Q(8/;NGHE;ก/8=8U/3H&&?C/E-3-P&)76QN7PR*+8P:H&&?C/E-3 MLR 9K5U-?C/ก)*
(W-ก/8=8P:kEก/8J6Q(8/;NG?;'C/1*U-+,/3OAก7U-3ก\7,-Q9WL-E)ก0F;ก/8Qก6*-P&)76QN7P7U-3Q:T1:7/9
=9976Y/TQ&WX-37UT H7,OU/5U-=9976Y/TQ&WX-37UT19,Q:T?863kEก/8J6Q(8/;NG-/??;k6*VE/*1*U ^jL3ZT
(J/9Q:T?863HEUJ5U-9AE-P&)76QN7PQ:T5U-9AEST6*19,7,-QTWL-3 5U-9AE19,9K(,/Q:TE& ^jL3783ก)T5U/9ก)&
ก/8H?กH?3:ก767/9=9976Y/T'KL7)X31JUE,J3NTU/ T-ก?/กTKX+)39Kก8FK'KL(,/(J/9H:8:8JT19,(3'KL
-)T9K=/QN7PQTWL-39/?/ก-P&)76 QN7P'KL Qก6*5jXT9Kก/8H?กH?3ZT8A:H&&-WLT  QS,T ก/8H?กH?3 
H&&V)J^-3 (Poisson Distribution) Q:T7UT 
2.5.2 :++4(	ก>>	"f	 (Poisson Regression Model, PR Model) 
R*+D889S/76  -P&) 76 QN7P'KL Qก6*5jX T9KE)ก0F;ก8;?/+19,7, -QTWL -3  19, Q:TE& 
(Nonnegative) HE;ZTS,J3QJE/HE;8;+;'/3'KL<jก0/9KR-ก/=Qก6*-P&)76QN7P(,-T5U/3TU-+ QTWL-3?/ก
=./Vก/8Qก6*-P&)76QN7P&)3()& 'C/ZNUก/8=8U/3H&&?C/E-3R*+ZSUH&&?C/E-3ก/8O*O-+VNP(AFQS63
Q=UT19,QN9/;=9?;TC/1:'C/T/+?C/TJT-P&)76QN7P ?/กQN7PkE*)3กE,/J?j39Kก/8TC/Q=T-H&&?C/E-3
ZN9, 'KL-/<)+ก/8H?กH?3H&&V)J^-3Q5U/9/ZSU 
Miaou et al. (1992) TC/Q=T- PR Model QVWL-=8U/3(J/9=)9V)TDG8;NJ,/3-P&)76QN7P5-3
8O&88'Pก (Truck Accidents) ก)&7)JH:8=C/()>'/3ก/8--กH&&'/3Q85/(F675-3OTT ZTS,J3OTT
Z*  ?;=9976J,/?C/TJT-P&)76QN7P5-38O&88'Pก7,-:y9Kก/8ก8;?/+H&&V)J^-3 ก/8<jก0/J6?)+1*U
HT;TC/J,/ :869/F?8/?87,-S,-3?8/?8S,-3?8/?8 (AADT per lane), -3</5-3R(U38/& (Degree of 
horizontal curve), (J/9+/JR(U38/& (Length of horizontal curve), '/3E/*S)T (Vertical grade), 
'/3E/*S)T (Length of grade), (J/9กJU/3k6J?8/?8 (Width of surface), (J/9กJU/31NE,'/3 (Width 
of shoulder) HE;8U-+E;8O&88'PกZTก8;H=?8/?8 (%truck in the traffic stream) 
?/กkEก/8J6?)+'KLk,/T9/ (Miaou et al., 1992; miaou and Lum, 1993; Vijayalakshmi, 
1997; etc.) Q:*Qk+J,/H&&?C/E-3ก/8O*O-+O)J^-3=/9/8OTC/Q=T-kE1*UOAก7U-3ZกEUQ(K+3(J/9Q:T
?8639/กกJ,/H&&?C/E-3O*O-+VNP(AFQS63Q=UTZTก/8J6Q(8/;NG-P&)76QN7P QV8/;9)T9K(PF=9&)76'/3
=O676HE;=9976Y/TQ&WX-37UT'KL=-*(EU-3ก)&E)ก0F;5U-9AE-P&)76QN7P9/กกJ,/ 
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?/ก'KLกE,/J9/HEUJ')X3N9* =C/N8)&ก/8<jก0/(J/9:E-*.)+?8/?8 ?j39Kก/8TC/Q=T-
H&&?C/E-3ก/8O*O-+V)J^-3Q:T'/3QEW-กNTjL3ZTก/8=8U/3H&&?C/E-3T-กQNTW-?/กH&&?C/E-3
O*O-+VNP(AF QV8/;J,/=/9/8OZSU1*Uก)&5U-9AE'KL9Kก/8H?กH?319,:ก76 (,/QzEKL+19,Q:TE& HE;5T/*
5-3กEP,95U-9AE'KL9K?C/TJTTU-+ QS,T ก8FK5-35U-9AE-P&)76QN7P 
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+  ' 3 
!4ก 
 
ก/8<jก0/ZT&'TKX9KJ)7OP:8;=3(GQVWL--D6&/+J6DKก/88J&8J95U-9AE :8;ก-&*UJ+VWXT'KL<jก0/
HE;ก/8()*QEW-กQ=UT'/3 HE;5U-9AE7,/3  'KLZSUZTก/8=8U/3 HE;ก/8:8;+Pก7GZSUH&&?C/E-3 5U-9AE
=/9/8OH&,3--กQ:T 3 :8;Q.'1*UHก, 5U-9AE-P&)76QN7P 5U-9AE:869/F?8/?8 HE;5U-9AEQ85/(F675-3
OTT'KL<jก0/ 
 
3.1  กก]++2	)( 
5U-9AE'KL9K(J/9?C/Q:TZTก/8=8U/3H&&?C/E-3'C/T/+-P&)76QN7P5-3OTT=-3S,-3?8/?81*UH&,3
5U-9AE--กQ:T 3 :8;Q.' 1*UHก, 5U-9AE-P&)76QN7P 5U-9AE:869/F?8/?8 HE;5U-9AEQ85/(F675-3OTT'KL
<jก0/ 
3.1.1 2	)(	.+. 
..	%+!!ก		B,-.2
) 8 .	%.b*" .3-02 "	%+ก&ก"  
ก&ก"กB,-.)"7/7.!!."-	กก4 
",2)"0* !.%!-%/)#!."-"%)").-ก.)!.-
#+ก"%ก)"7/7.!.b*" .3-02 !.ก-%/)#
Bก50 	%+ ก		%+ก"	,	 /  
)").!	%+6"ก .ก)"%	0*!ก"	 
 ก$%	%+6ก4!."-"ก%?-
ก46.50	%+B)%	/ 
 กก!	%+" . ก)*ก
ก.6!/ .ก ./ ( 6 #' 1 3) "%!.%)#ก%"กcก ก
ก.6!	6.4	ก$*	 ."-)ก#+ก"%)
-!'/ !.%)#!.,0	%+ก!'/#+ก"%!. )",!-ก
  8  3. ก  .  ( 5 3 ) !.%)#	 ."%!"ก  
)"#+# )"-ก.	%ก ก4"%!.%)# ) 8 2)ก
)"?6""ก6.			%0.!."-3 กก%/
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ก($	ก?0!%+ 3/ 7'+	 .,ก)*
,06.ก 
/5%/6. .!."-ก	 
.3-02 	%+"2ก&ก" ก"	 )"))"!ก		%+ 8 
()%") 	%+ 1 )" 2546 ] 30 ก 2549 " 3 34" -!
 ก&'ก(6.ก")"กB 3 ก"6.ก 	%+ก!'/
	/ " (Total Accidents, TOTACC) ?C /TJT-P&) 76 QN7P'KL Q ก6 *ก /8&/* Q?\&  (Injury Accidents, 
INJACC) HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (Fatal Accidents, FATACC) ก/8H&,3กEP,9')X3 3 TKX 
QVWL-ZSU<jก0/:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7PZT8;*)&(J/98PTH837,/3  
3.1.2 2	)(> 
5U-9AEE)ก0F;'/3Q85/(F675-3Q=UT'/3HE;E)ก0F;'/3ก/+./V5-3'/3NEJ3 ^jL3
'C/ก/88J&8J95U-9AE?/กH&&ก,-=8U/3 (As-built drawing) 5-3H5J3ก/8'/3T(88/S=K9/ HE;ก/8
--ก1:=C/8J?Q=UT'/35-3kAUJ6?)+Q-3 5U-9AE'/3Q85/(F67HE;E)ก0F;'/3ก/+./V5-3'/3NEJ3'KL1*U
8J&8J9:8;ก-&*UJ+ -3</R(U38/& (Degree of Horizontal Curve), 8U-+E;'/3E/*S)T (Percent of 
Vertical Grade), (J/9กJU/31NE,'/3 (Shoulder Width), (J/9กJU/3k6J'/3 (Pavement Width), 
?C/TJT'/3QSWL-97,-ก6REQ978 (Number of Road Connection), ก/89K/19,9K'/3H+ก (Intersection), 
(J/9Q8\J--กH&& (Design Speed) HE;Q57NU/9H^3 (Non Sight Distance) ZTH7,E;S,J3OTT 
ก/8H&,3OTT--กQ:TS,J3  9K=6L3'KL7U-3V6?/8F/(W-ZTก8FK'KLH&,3(J/9+/J5-3S,J3
OTT+/JQก6T1: &86QJF-)T78/+ก\?;OAก^,-T-+A,ZTS,J3OTT'KL+/J'C/ZNU19,=/9/8O&,3SKX?P*HE;
=/QN7P5-3ก/8Qก6*-P&)76QN7P1*U ZT5F;OU/H&,3(J/9+/J5-3S,J3OTT=)XTQก6T1: H9U?;=/9/8O&,3SKX
?P*HE;=/QN7P5-3ก/8Qก6*-P&)76QN7P1*US)*Q?T5jXTH7,?;'C/ZNU?C/TJT-P&)76QN7PH7,E;S,J3OTT9KTU-+
(?C/TJT-P&)76QN7P?;Q:T 0 N8W- 1 Q',/T)XT) =,3kEZNUH&&?C/E-3Qก6*(J/9k6*VE/*1*U 
ZT:M??P&)T+)319,9K9/78Y/TZTก/8กC/NT*(J/9+/JS,J3OTT'KL?;ZSUZTก/8J6Q(8/;NG
ก/8H&,3(J/9+/JS,J3OTT-/?H&,3R*+ ก/8H&,3ZNU(J/9+/JQ',/   ก)T'PกS,J3OTT QS,T 
'Pก 1 ก6REQ978 (Vijayalakshmi, 1997) N8W-ก/8H&,3R*+ZNUS,J3OTT9KE)ก0F;'KLQN9W-T  ก)T 
(Wang, 1997) ZTก/8<jก0/J6?)+TKX1*UZSUก/8H&,3ZNU(J/9+/JQ',/  ก)T'PกS,J3OTTR*+กC/NT*ZNU
H&,3(J/9+/JS,J3OTT7/9NE)กก6REQ978 *)3T)XT(J/9+/JS,J3OTT?;+/JS,J3E; 1 ก6REQ978 
?/กกEP,95U-9AEQ85/(F67OTT?;1*U7)JH:87,/3  'KL-D6&/+E)ก0F;'/3Q85/(F67HE;
E)ก0F;'/3ก/+./V5-3Q=UT'/3NEJ3 ^jL3:8;ก-&*UJ+ 
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1) -3</R(U38/&  7)JH:8-3</R(U38/&5-3HTJQ=UT'/3ZTS,J3'KL  i (HC
i
) (W- 
(, /  weight average 5-3  
,i kθ  7E-*(J/9+/J ,i kl  N8W-(, /=)9&A8FG5-3  degree of curve (9P9'KL
&-*ก2).ก"/*) "%)" 100 ") 5%+ 1 ก2"  
 
, ,
1
/
k
i i k i k i
k
HC l lθ
=
 
=  
 
∑    -3</ 
 
R*+OU/OTTS,J3'KL  i 9K(J/9+/J l
i
 =9976J,/S,J3(J/9+/J*)3กE,/J9KR(U38/&?C/TJT K R(U3 
(k=1,2,3,.,k) H7,E;S,J3+,-+  9K(J/9+/JQ',/ก)& 
,i kl  HE; degree of curve Q',/ก)& ,i kθ  (,/ ,i kθ  ?;9K
(,/&JกZTก8FKR(U38/&-+A,'/3*U/T5J/ (Right turn) 9K(,/Q:TE&ก8FKR(U38/&-+A,'/3*U/T^U/+ (Left 
turn) HE;9K(,/Q:T 0 Q9WL-Q:T'/3783 
2) .	 7)JH:88U-+E;'/3E/*S)T5-3HTJQ=UT'/3ZTS,J3
'KL  i (VGi) (W-(, /  weight average 5-3 ,i kω  7E-*(J/9+/J ,i kl  N8W-(,/=)9&A8FG5-3E/*QzEKL +
7,- 1 ก6REQ978 (Mean Absolute Vertical Grade)  
 
 
, ,
1
/
G
i i g i g i
g
VG l lω
=
 
=  
 
∑   % 
  
R*+OU/OTTS,J3'KL i 9K(J/9+/J l
i  =9976J,/ZTS,J3*)3กE,/J9K'/3E/* G S,J3 (g = 1,2,3,,G)  
E/*S,J3+,-+  9K  ,i kl  HE;8U-+E;'/3E/*S)T ,i kω  (,/ ,i kω  ?;9K(,/&JกZTก8FK'/3E/*S)T5jXT 
(Upgrade) 9K(,/Q:TE&ก8FK'/3E/*S)TE3 (Downgrade) HE;9K(,/Q:T 0 Q9WL-Q:T'/38/& 
3) (J/9กJU/31NE,'/3 N9/+Oj3 kE8J9(J/9กJU/31NE,'/3=-35U/3OTT 
4)  ?C/TJT'/3QSWL-9 (Road Connector, RC) '/3QSWL-9N9/+Oj3'/3'KLQSWL-97,-?/ก'3
NEJ3Q5U/N9A,&U/T '/3Q5U/+,/TSP9ST '/3Q5U/OTT '/3Q5U/^-+'KL9KkAU(T-/<)+-+A,9/ก '/31:J)*  
'/31:=O/T'KL8/Sก/8 '/31:=O/T'KL=C/()>HE;'/3=/D/8F;-WLT  19,T)&'/3'KLOW-J,/Q:T 
'/3NEJ3=/+NE)ก (Major Road) 'KLQ5U/9/7)* (6*Q:T?C/TJT'/3QSWL-97,-ก6REQ978 
5) ก/89K/19,9K'/3H+ก (Intersection, IN) '/3H+กN9/+Oj3&86QJF'KL'/3NEJ3 
=/+NE)ก=-3=/+N8W-9/กกJ,/9/QSWL-9N8W-7)*N8W-5U/9ก)T ./+ZT&86QJF*)3กE,/J9KS,-3'/3J6L35-3
+/TV/NT;HE;-P:ก8FG-WLTQVWL-ก/8?8/?8 (QS,T Q(8WL-3(J&(P9?8/?8 HE;-P:ก8FGH&,3S,-3?8/?8
 19 
Q:T7UT) ^jL3ก/89KN8W-19,9K'/3H+ก?;V6?/8F/H'T(,/*UJ+ 1 =C/N8)&S,J3OTT'KL9K'/3H+ก HE;
ZTS,J3OTT'KL19,9K'/3H+ก?;OAกH'T(,/*UJ+ 0 
6) (J/9Q8\J--กH&& N9/+Oj3 (J/9Q8\J--กH&&QzEKL+ZTS,J3OTT 
7) 8;+;9-3QN\T19,QVK+3V-?;H'T*UJ+8U-+E;Q57NU/9H^3 (Non Sight Distance, 
NSD) ZTS,J3 1 ก6REQ978 (,/TKXN/9/?/ก(J/9+/J&86QJFNU/9H^3^jL3&,3SKXR*+Q=UTH&,3S,-3?8/?8 
&TOTTQ:TQ=UT'j& OU/OTTS,J3'KL i 9K(J/9+/J li ZTS,J3(J/9+/J*)3กE,/J9KQ=UTH&,3S,-3?8/?8Q:T
Q=UT'j&NU/9H^3?C/TJT s S,J3 (s = 1,2,3, s) H7,E;S,J39K(J/9+/J 
,i sl   
8U-+E;Q57NU/9H^3ZTS,J3 
,i sl , NSDi Q',/ก)&  
 
 
,
1
/ 100
s
i i s i
i
NSD l l
=
 
= × 
 
∑  
 
3.1.3 2	)( 
5U-9AE:869/F?8/?8QzEKL+7,-J)T7E-*:y (AADT) HE;:869/F8ONT)ก^jL3-+A,ZT8A:
=)*=,JT8U-+E;8ONT)กQ9WL-Q'K+&ก)&:869/F?8/?8QzEKL+ZTQ=UT'/3<jก0/ (Percent of Heavy 
Vehicles, %HV) 5U-9AE:869/F?8/?8QzEKL+7,-J)T7E-*:y?;TC/9/ZSUZTก/8(C/TJFN/:869/Fก/8ZSU
8O (Vehicle Exposure, VEX)     
       
  ( )365 /1,000,000VEX AADT L= × × EU/T()T-ก6REQ978   
 
R*+'KL L  (W- (J/9+/JS,J3OTT ^jL3ZTก/8<jก0/Q',/ก)& 1 ก6REQ978   
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7/8/3'KL 3.1 H=*3SWL- (J/9N9/+ HE;NT,J+5-37)JH:8'KLZSUJ6Q(8/;NG=8U/3H&&?C/E-3 
7)JH:8 (J/9N9/+ NT,J+ 
1)  7)JH:8-P&)76QN7P 
      TOTACC 
      INJACC 
      FATACC 
 
?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* 
?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& 
?C/TJT-P&)76 QN7P'KL9Kก/8=A>Q=K+
SKJ67 
 
 
8/+/:y/ก6REQ978 
8/+/:y/ก6REQ978 
8/+/:y/ก6REQ978 
2)  7)JH:8:869/F?8/?8 
      AADT 
      VEX 
       HV 
 
:869/F?8/?8QzEKL+7,-J)T7E-*:y 
:869/Fก/8ZSU8O 
8U-+E;8ONT)ก 
 
 
V)T()T/J)T 
EU/T()T-ก6REQ978 
8U-+E; 
3)  7)JH:8QS63Q85/(F67OTT 
      PW 
      SW 
      DS 
      HC 
      VG 
      NSD 
     
      RC 
      IN 
 
(J/9กJU/3k6J'/3 
(J/9กJU/31NE,'/3 
(J/9Q8\J--กH&& 
-3</R(U38/& 
8U-+E;'/3E/*S)T 
8U-+E;8;+;9-3QN\T19, 
QVK+3V-QVWL-ก/8H^3 
?C/TJT'/3QSWL-97,-ก6REQ978 
ก/89K/19,9K'/3H+ก 
1 = 9K'/3H+ก-+,/3TU-+ 1 H+ก
ZTS,J3ก6REQ978, 0 19,9K'/3H+ก
ZTS,J3ก6REQ978 
 
 
Q978 
Q978 
ก6REQ978/S)LJR93 
-3</ 
8U-+E; 
8U-+E; 
 
'/3 
H+ก 
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3.1.4 2	)("$ 'ก (Case Study Area) 
)#ก.		%+ . ก2 ..		%+"%!."-
 !ก"#)%" )",!!ก	)%"	%+  1  
ก4"6. 
 
	%+ 3.2  "!		%+ .. 
'/3NEJ3  N9/+QE5 
7-T
(J&(P9 
8;+;'/3
(ก6REQ978) 
ก9.Q86L97UT-
=6XT=P* 
SWL-OTT ?C/TJTQET=G 
205 ก9.342+014 ] 
RTT1'+ 702 33.721 
342+014-
375+735 
=P8T/8/+FG 2 
205 RTT1'+ ] ?-N- 
ก9.0+400 
7,-H5J3 T9.2 
801 18.452 
375+735-
394+187 
=P8T/8/+FG 2 
207 H+ก'/3NEJ3
N9/+QE5 2 &U/TJ)* ] 
'/3H+ก1:&)JZN>, 
100 36.379 
448+294-
484+673 
Q?T?&'6< 2 
2067 H+ก'/3NEJ3
N9/+QE5 2 ] 7,-Q57
Q'<&/E7C/&ERTT=A3 
101 7.120 0+000-7+120  2 
2068 
NT-3=8J3 ] RTT1'+ 
200 22.055 
22+087-
44+116 
 2 
2150 
RTT1'+ ] N-3N)J/T 100 20.845 
0+000-
20+845 
 2 
2160 
-.(3 ] &U/TQNEWL-9 201 32.463 
0+000-
32+463 
 2 
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()*QEW-กQ=UT'/3HE;8J&8J95U-9AE
	

 5U-9AE-P&)76QN7P 5U-9AEQS63Q85/(F67OTT
5U-9AE=8U/3H&&?C/E-3
J6Q(8/;NG5U-9AEQ&WX-37UTHE;
H&,3Q:T 2 =,JT
5U-9AE'*=-&
V6?/8F/:M??)+'KL9K-6'D6VE7,-ก/8Qก6*
-P&)76QN7PHE;-6'D6VE8;NJ,/37)JH:8
=8U/3H&&?C/E-3 Poisson 
Regression Model
:8)&Q'K+&H&&?C/E-3HE;1*UH&&?C/E-3
'KLQN9/;=9'KL=P*

ก

ก !

!
ก
"##	$ Multi Criteria 
Decision Maker  
 
-	%+ 3.1 ,?-"ก 
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		 4 
"ก	#$" 
 
&'TKXQ:TQ8WL-3ก/8J6Q(8/;NG:M??)+'/3Q85/(F675-3'/3NEJ3HE;:M??)+'/3?8/?8 'KL-/?9K
-6'D6VE7,-?C/TJT-P&)76QN7P5-3H7,E;กEP,9 ก/8J6Q(8/;NGTKX:8;ก-&*UJ+ ก/8J6Q(8/;NGE)ก0F;5-3 
7)JH:8?/กก/88J&8J95U-9AE (ก/8-D6&/+:8;Q.'7)JH:8 (J/9N9/+ HE;E)ก0F;7)JH:8'KLZSUZT
ก/8J6Q(8/;NG) ก/8J6Q(8/;NGJ,/:M??)+'/3Q85/(F67 HE;:M??)+'/3?8/?87)JZ*&U/3'KL9K-6'D6VE7,-ก/8
Qก6*-P&)76QN7P ก/8J6Q(8/;NG=N=)9V)TDG8;NJ,/37)JH:8'/3E)ก0F;'/3Q85/(F67 HE;'C/ก/8=8U/3
H&&?C/E-3'KLZSU-D6&/+(J/9=)9V)TDG8;NJ,/37)JH:87/9 (Dependent variables) ^jL3?C/HTกQ:T  
3 กEP,9 (W-?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& HE;?C/TJT-P&)76QN7P'KL
9Kก/8=A>Q=K+SKJ67ก)&7)JH:8-6=8; (Independent variables) 1*UHก, กEP,95U-9AE-P&)76QN7P กEP,97)JH:8
Q85/(F675-3OTT HE;7)JH:8?8/?8 H7,E;กEP,9?;ZSU7)JH&&?C/E-3 Poisson regression 9/=8U/3
H&&?C/E-3 ก/8=8U/3H&&?C/E-3Q86L9?/กก/8กC/NT*8A:H&&?C/E-3 ก/8:8)&Q'K+&H&&?C/E-3  
ก/878J?=-&(J/9Q'KL+37835-3H&&?C/E-3 HE;ก/8()*QEW-กH&&?C/E-3'KLQN9/;=9'KL=P* 5)XT7-T
=P*'U/+?j3TC/H&&?C/E-31::8;+Pก7GZSUก)&ก/8--กH&&'/3Q85/(F67QVWL-(J/9:E-*.)+ HE; 
ก/8?)*EC/*)&ก/8:8)&:8P3OTT?;ZSU5U-9AE?/กก/8J6Q(8/;NG:M??)+'KL9K-6'D6VE8;NJ,/37)JH:89/'C/
ก/8?)*EC/*)&*UJ+J6DK Multi Criteria Decision Maker 
 
4.1  
ก%$ ก&%	'(% ก


	 ()ก 
4.1.1 #

กก*+,
$-).
	 /-/0	 
!."-	/" 3 3ก 166  (Physical section) "B!."- 
	%+)* (Analytical section)  498  ก 6 .	7'+6.ก 	 205 (ก".	%+ 
342+014 ' ก".	%+ 394+187), 207 (ก".	%+ 448+294 ' ก".	%+ 484+673), 2067 (ก".	%+ 1+000 '  
ก".	%+ 8+000), 2068 (ก".	%+ 22+087 ' ก".	%+ 44+116), 2150 (ก".	%+ 0+000 ' ก".	%+ 20+845)  
2160 (ก".	%+ 0+000 ' ก".	%+ 32+463) 7'+B !ก"#)%" 
5%/	ก&'ก(ก" .	 	 
	%+ .&'ก('ก. 
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	 205 (ก".	%+ 342+014 ' ก".	%+ 394+187)               48         
	 207 (ก".	%+ 448+294 ' ก".	%+ 484+673)               36        
	 2067 (ก".	%+ 1+000 ' ก".	%+ 8+000)                      8          
	 2068 (ก".	%+ 22+087 ' ก".	%+ 44+116)                 23         
	 2150 (ก".	%+ 0+000 ' ก".	%+ 20+845)                   18         
	 2160 (ก".	%+ 0+000 ' ก".	%+ 32+463)                   33                                              
                   8J9 3 :y     =       498        SP* 
 
4.1.2 
ก%$ 
ก    .  3-02 	%+6.ก	'ก0	%+ " . 
 ก&'ก( (498 ) "%ก!'/	/" 57  	%+กก4 36  
	%+"%ก-1%% 13  "%"$ก .  3 3 (2547 ] 2549) 
	// 859.7476 .)-ก2" กก%/0"%	%+)*6""%ก!'/
 441  )B. 88.55 !	%+"&'ก(	/" ")"!."-
"%ก($	%+6"#+ กก"%กกก -	%+ 4.1 
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4.1.3 ก&%#%	 ก 
?C/TJT-P&)76QN7P'KL Qก6*5jXT?C/HTก7/9E)ก0F;&86QJF'KL Qก6*QN7P  7/9'KL1*U Q(+9K
ก/8<jก0/V&J,/-P&)76QN7P&T'/3NEJ3?;Qก6*&TS,J3OTT9/กกJ,/&86QJF'/3H+ก ^jL3=-*(EU-3ก)&
kEก/8J6Q(8/;NG'KL1*U(W--P&)76QN7P'KLQก6*5jXT')X3N9*?C/TJT 57 8/+ :8;ก-&*UJ+ ?C/TJT-P&)76QN7P 
Qก6*ZTS,J3OTTOj3 53 8/+ (6*Q:T 93% R*+H+กQ:T'/3783 42 8/+ (74%) 'KL'/3R(U3 11 8/+ 
(19%) $	%+B	ก 8 "%0% 4 )B 7% 	/%/#+กก($
.	!	B	ก"#7'+B"กก	%+B	ก 
4.1.4 ก&%กก 
	%+ก!'/6.ก ก	.ก	 )B 39% -ก!$
%/ก.	 )B 27%  $	2). )B 19%  
%กก!$+	2).7. ก ก!.	 ก (Guard rail) 
)B 15%  
 
4.2  ก#($'+0).+
+#,ก10 SAS 
ก/8J6Q(8/;NG5U-9AE HE;=8U/3H&&?C/E-3R*+ZSUR:8Hก89=C/Q8\?8A: SAS S,J+ZTก/8'C/3/T 
R:8Hก89 SAS (Statistical Analysis System) Q:TR:8Hก89=C/Q8\?8A:'KL=8U/35jXTQVWL-S,J+3/T*U/Tก/8
J6 Q(8/;NGQS63=O676  Q:TR:8Hก89'KL1*U8)&ก/8+-98)&9/ก=C/N8)&T)กJ6 Q(8/;NGHE;T)กJ6?)+ 
ZT*U/T(J/9OAก7U-3 (J/9T,/QSWL-OW-1*U5-3kEก/8J6Q(8/;NGHE;5-&Q57ก/8ZSU3/T 8;&& SAS 
=/9/8O?C/HTกR:8Hก89ก/8'C/3/T--ก1*UNE/+SP* SP*'KLZSU'C/3/TVWXTY/T')LJ1:9KSWL-J,/ BASE 
SAS =/9/8O'C/3/TVWXTY/T QS,T Qก\&5U-9AE Q8K+กZSU5U-9AE :8)&:8P35U-9AE HE;(C/TJF(,/=O676 
?-./Vก/8'C/3/T5-3R:8Hก89 SAS H&,3--กQ:T 3 =,JT 1*UHก, 
=,JT'KL  1 OUTPUT WINDOW Q:T=,JT'KLR:8Hก89 SAS ZSUH=*3kEE)VDG  Q9WL-9Kก/8
:8;9JEkE5U-9AE7/9R:8Hก89 
=,JT'KL 2 LOG WINDOW Q:T=,JT'KLR:8Hก89 SAS ZSUH=*3(C/=)L3'KLR:8Hก89 SAS กC/E)3
'C/ก/8:8;9JEkEHE;H=*35U-(J/9QกKL+J5U-3ก)&3/T'KL'C/1:HEUJ 8J9')X3H=*35U-(J/9&-กZNU
'8/&Oj35U-k6*VE/* (Error Massage) ZTก8FK'KLQ5K+TR:8Hก89k6*1J+ก8FG (Syntax Error) 
=,JT'KL 3 PROGRAM EDITOR WINDOW Q:T=,JT'KLkAUZSUZSUZTก/8V69VG(C/=)L3HE;5U-9AE
QVWL-ก/8:8;9JEkEN8W-QVWL-Qก\&1JUZTH9'KL7U-3ก/8QVWL-'C/ก/8:8;9JEkEZT./+NE)3 
=,JT:8;ก-&')X3 3 =,JTTKX ?;9K&88')*H8ก5-3H7,E;=,JTQ:T Command Line =C/N8)&
(C/=)L3ZTก/8'C/3/T R*+Q(-8GQ^-8G?;:8/กI'KL  Command Line 5-3=,JT'KL  3 'Pก(8)X3'KL Q86L97UT 
ก/8'C/3/TZTR:8Hก89 SAS 
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8A:'KL 4.2 NTU/?-H=*3kE5-3R:8Hก89 SAS 6.12 
 
4.3  ก&%'#กก##'+0 
ZTก/8J6Q(8/;NG OU/S,J3OTTQ:TS,J3Q*K+Jก)T (NE)กก6REQ978Q*K+Jก)T) H7,S,J3QJE/7,/3ก)T
QS,T Q:T(TE;:y ?;กC/NT*ZNUJ,/S,J3OTT'KLJ6Q(8/;NGT)XTQ:T(TE;S,J3ก)T ก/88J&8J95U-9AEQ86L9
7)X3H7,:y 2547 Oj3 2549 9K?C/TJTS,J3OTT'KLZSUZTก/8=8U/3HE;'*=-&H&&?C/E-3')X3=6XT ?C/TJT 
498 (= 166 x 3) S,J3OTT 5U-9AE 498 SP*ZT 166 S,J3OTT :8;ก-&*UJ+5U-9AEE)ก0F;'/3Q85/(F67
5-3OTT:869/Fก/8ZSU8O HE;5U-9AE-P&)76QN7P ^jL3Qก\&8J&8J9ZT8A:H95U-9AEZTR:8Hก89 
Microsoft Excel  
?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* (Total Accidents, TOTACC) ?C/TJT-P&)76QN7P'KLQก6*ก/8
&/*Q?\& (Injury Accidents, INJACC) HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (Fatal Accidents, 
FATACC) ?;V6?/8F/Q:T7)JH:87-&=T-3 (Response Variable) HE;7)JH:8'KLกC/NT*ZNUQ:T 
7)JH:8-D6&/+ (Explanatory Variable) 1*UHก, 5U-9AEก/8ZSU8O -3</R(U38/& 8U-+E;'/3E/*S)T 
 27 
(J/9กJU/3 1NE,'/3 (J/9กJU/3k6J'/3 ?C/TJT'/3QSWL-97,-ก6REQ978 ก/89K/19,9K'/3H+ก (J/9Q8\J
--กH&&HE;8U-+E;Q57NU/9H^3 7/8/3'KL 4.1-4.7 H=*38/+SWL-7)JH:8'KLZSUZTก/8J6Q(8/;NG5U-9AE 
H=*3(PFE)ก0F;5-3H7,E;7)JH:8?;:8;ก-&*UJ+SWL-7)JH:8 7)J+,- NT,J+ (,/7LC/=P* (,/=A3=P* 
(,/QzEKL+ (J/9OKL HE;=,JTQ&KL+3Q&T9/78Y/T'KL1*U?/ก Proc univariate N8W- univariate procedure  
ZTR:8Hก89 SAS 
 
	%+ 4.1 ก($!."-  498 	%+)*!ก"# 
3 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 3.000 0.000 0.1145 57.00 0.3657 
INJACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.0723 36.00 0.4096 
FATACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.02610 13.00 0.18309 
AADT V)T()T/J)T 0.907 12.111 4.956 4.730 2355.4 3.328 
VEX EU/T()T/ก6REQ978 0.3311 4.4205 1.8089 1.7264 859.75 1.2146 
HV 8U-+E; 6.760 29.900 22.960 19.631 9776.2 6.684 
PW Q978 5.500 7.000 7.000 6.5452 3259.5 0.6308 
SW Q978 2.000 3.000 3.000 2.6506 1320 0.4773 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 78.795 39240 3.259 
HC -3</ 0.0220 22.919 1.850 3.354 1670.3 3.755 
VG 8U-+E; 0.0030 3.554 0.4305 0.4979 247.96 0.4567 
NSD 8U-+E; 0.000 100.00 0.000 38.840 19341 115.88 
RC ?P* 0.000 61.000 9.000 12.982 6465 12.077 
IN H+ก 0.000 2.000 0.000 0.1265 63.000 0.0157 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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 	%+ 4.2  ก($!."-  144 	%+)*	"! 205  
 3 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 3.000 0.000 0.2222 32.00 0.5215 
INJACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.1319 19.00 0.4618 
FATACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.0625 9.00 0.2949 
AADT V)T()T/J)T 4.714 9.751 8.407 7.859 1131.7 1.676 
VEX EU/T()T/ก6REQ978 1.7206 3.5591 3.0686 2.8686 413.08 0.6117 
HV 8U-+E; 10.590 24.220 14.600 15.516 2234.3 4.044 
PW Q978 7.000 7.000 7.000 7.000 1008 0.000 
SW Q978 3.000 3.000 3.000 3.000 432 0.000 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 79.375 11430 2.429 
HC -3</ 0.1650 22.919 1.3910 2.497 359.57 3.759 
VG 8U-+E; 0.0320 1.8770 0.5655 0.6945 100.01 0.4209 
NSD 8U-+E; 0.000 100.00 0.000 14.50 2088 24.00 
RC ?P* 0.000 49.000 8.000 12.81 1845 12.67 
IN H+ก 0.000 1.000 0.000 0.0417 6.000 0.2005 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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7/8/3'KL 4.3  =8P:E)ก0F;5U-9AEZT 108 S,J3OTT'KLJ6Q(8/;NG&T'/3NEJ3N9/+QE5 207  
OTT=-3S,-3 =O676-P&)76QN7P8;NJ,/3:y 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.1574 17.00 0.3906 
INJACC 8/+/:y/ก6REQ978 0.000 2.000 0.000 0.1389 15.00 0.6761 
FATACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0370 4.00 0.1897 
AADT V)T()T/J)T 4.956 6.461 5.0160 5.4777 591.58 0.6990 
VEX EU/T()T/ก6REQ978 1.8089 2.3583 1.8308 1.9993 215.93 0.2551 
HV 8U-+E; 22.96 23.630 22.970 23.187 2504.2 0.3150 
PW Q978 7.000 7.000 7.000 7.000 756 0.0000 
SW Q978 3.000 3.000 3.000 3.000 324 0.0000 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 79.167 8550 2.7777 
HC -3</ 0.859 10.238 1.663 2.735 295.35 2.4300 
VG 8U-+E; 0.0690 3.5540 0.5040 0.5636 60.87 0.5718 
NSD 8U-+E; 0.000 100.00 2.500 19.420 2097 28.36 
RC ?P* 0.000 55.000 9.000 11.330 1224 11.840 
IN H+ก 0.000 1.000 0.000 0.1389 15.000 0.3474 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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7/8/3'KL 4.4  =8P:E)ก0F;5U-9AEZT 24 S,J3OTT'KLJ6Q(8/;NG&T'/3NEJ3N9/+QE5 2067  
OTT=-3S,-3 =O676-P&)76QN7P8;NJ,/3:y 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0417 1.000 0.2041 
INJACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.000 0.000 
FATACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.000 0.000 
AADT V)T()T/J)T 3.597 5.543 3.933 4.358 104.584 0.868 
VEX EU/T()T/ก6REQ978 1.3129 2.0232 1.4355 1.5905 38.173 0.3167 
HV 8U-+E; 6.760 11.010 8.260 8.677 208.24 1.798 
PW Q978 6.000 6.000 6.000 6.000 144.00 0.000 
SW Q978 3.000 3.000 3.000 3.000 72.00 0.000 
DS ก6REQ978/S)LJR93 80.000 80.000 80.000 80.000 1920.0 0.000 
HC -3</ 0.207 4.497 0.504 1.463 35.112 1.799 
VG 8U-+E; 0.0370 0.8970 0.3740 0.4426 10.623 0.3236 
NSD 8U-+E; 0.000 20.000 0.000 37.500 900.00 71.110 
RC ?P* 4.000 61.000 12.500 22.500 540.00 20.750 
IN H+ก 0.000 1.000 0.000 0.2500 6.000 0.4423 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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7/8/3'KL 4.5  =8P:E)ก0F;5U-9AEZT 69 S,J3OTT'KLJ6Q(8/;NG&T'/3NEJ3N9/+QE5 2068  
OTT=-3S,-3 =O676-P&)76QN7P8;NJ,/3:y 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0435 3.000 0.2054 
INJACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.000 0.000 
FATACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.000 0.000 
AADT V)T()T/J)T 0.907 12.111 1.063 4.694 323.86 5.284 
VEX EU/T()T/ก6REQ978 0.3311 4.4205 0.388 1.713 118.21 1.929 
HV 8U-+E; 22.790 25.580 23.710 24.027 1657.8 1.169 
PW Q978 7.000 7.000 7.000 7.000 483.00 0.000 
SW Q978 2.000 3.000 3.000 2.6957 186.00 0.4635 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 79.565 5490.0 2.054 
HC -3</ 1.0250 9.358 2.471 3.504 241.80 2.264 
VG 8U-+E; 0.0030 2.4560 0.5320 0.5217 36.00 0.5092 
NSD 8U-+E; 0.000 75.000 0.000 13.910 960.00 20.000 
RC ?P* 2.000 40.000 10.000 14.170 978.00 10.790 
IN H+ก 0.000 2.000 0.000 0.1304 9.000 0.4509 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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7/8/3'KL 4.6  =8P:E)ก0F;5U-9AEZT 54 S,J3OTT'KLJ6Q(8/;NG&T'/3NEJ3N9/+QE5 2150  
OTT=-3S,-3 =O676-P&)76QN7P8;NJ,/3:y 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0370 2.00 0.1906 
INJACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.00 0.000 
FATACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.00 0.000 
AADT V)T()T/J)T 1.2820 1.5340 1.3880 1.3997 75.582 0.1045 
VEX EU/T()T/ก6REQ978 0.4679 0.5599 0.5048 0.5108 27.587 0.0382 
HV 8U-+E; 7.900 25.350 20.990 18.080 976.32 7.4800 
PW Q978 6.000 6.000 6.000 6.000 324.00 0.000 
SW Q978 2.000 2.000 2.000 2.000 108.00 0.000 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 79.444 4290.0 2.3120 
HC -3</ 0.0220 7.314 1.487 1.7600 95.052 1.7450 
VG 8U-+E; 0.0050 0.9020 0.3295 0.3310 17.874 0.2148 
NSD 8U-+E; 0.000 50.000 17.500 63.6000 3435.0 127.20 
RC ?P* 0.000 33.000 9.500 12.8900 696.00 9.6800 
IN H+ก 0.000 1.000 0.000 0.16670 9.000 0.3762 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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7/8/3'KL 4.7  =8P:E)ก0F;5U-9AEZT 99 S,J3OTT'KLJ6Q(8/;NG&T'/3NEJ3N9/+QE5 2160  
OTT=-3S,-3 =O676-P&)76QN7P8;NJ,/3:y 2547 ] 2549 
7)JH:8 NT,J+ MIN MAX MED MEAN SUM STDV 
TOTACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0202 2.000 0.1414 
INJACC 8/+/:y/ก6REQ978 0.000 1.000 0.000 0.0202 2.000 0.1414 
FATACC 8/+/:y/ก6REQ978 0.000 0.000 0.000 0.0000 0.000 0.0000 
AADT V)T()T/J)T 0.923 1.923 1.3580 1.4013 138.73 0.4115 
VEX EU/T()T/ก6REQ978 0.3369 0.7019 0.4957 0.5115 50.640 0.1502 
HV 8U-+E; 9.210 29.900 26.570 21.893 2167.4 9.117 
PW Q978 5.500 5.500 5.500 5.5000 544.50 0.000 
SW Q978 2.000 2.000 2.000 2.000 198.00 0.000 
DS ก6REQ978/S)LJR93 70.000 80.000 80.000 76.3640 7560.0 4.835 
HC -3</ 0.974 19.567 4.2270 6.4990 643.41 4.970 
VG 8U-+E; 0.0030 0.9020 0.1280 0.2281 22.577 0.2472 
NSD 8U-+E; 0.000 900.00 22.000 99.600 9861.0 224.400 
RC ?P* 0.000 32.000 8.000 11.939 1182.0 9.618 
IN H+ก 0.000 1.000 0.000 0.1818 18.000 0.3877 
N9/+QN7P :  1.  MIN  (W- (,/7LC/=P* (Minimum Value) 
2.  MAX  (W- (,/=A3=P* (Maximum Value) 
3.  MED  (W- (,/9)D+Y/T (Median) 
4.  MEAN  (W- (,/QzEKL+ (Mean) 
5.  SUM  (W- kE8J9(,/5-37)JH:8 
6.  STDV  (W- =,JTQ&KL+3Q&T9/78Y/T (Standard Deviation) 
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4.4  ก#($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ก/8J6 Q(8/;NG(J/9=)9V)TDG5-37)JH:8H7,E;(A,J, /(A, Z*9K(J/9=)9V)TDGก)T=A3N8W- 
9KT)+=C/()> 1*UV6?/8F/?/ก(,/ P-value 'KL9K(,/TU-+ (P- value (W-(,/5-3(J/9T,/?;Q:T'KLก/8'*=-&
(J/9=)9V)TDG8;NJ,/3กEP,95U-9AE?;ZNUkEJ,/19,=)9V)TDGก)T) R*+:ก76(,/ P-value 'KLT6+9ZSU?;9K(,/ 
19, Qก6T 5% HE;-TPRE9ZNU19, Qก6T 15% ^jL3ZT3/TJ6?)+TKX1*U QEW-กZSU(,/ P-value 19, Qก6T 10%  
N9/+Oj3J,/ OU/(J/9=)9V)TDG5-3(A,7)JH:8Z*ZNU(,/ P-value --ก9/19,Qก6T 10% ZNUOW-J,/7)JH:8(A,
QNE,/T)XT9KT)+=C/()>N8W-9K(J/9=)9V)TDGก)T=A3 
?/ก7/8/3'KL 4.8 :M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P9/ก'KL=P* (V6?/8F/?/ก(,/ P-value) 
QกW-&'PกกEP,95-3-P&)76QN7P (W-?C/TJT'/3QSWL-97,-7,-ก6REQ978 กE,/J(W-?C/TJT-P&)76QN7P'KLQก6*5jXT
')X3N9* Qก6*9/กZTS,J3OTT5-3'/3NEJ3'KL9K?C/TJT'/37,-QSWL-99/ก ^jL3=-*(EU-3ก)&3/TJ6?)+5-3 
Jacob (1976) 'KLV&J,/ZT:8;Q'<Q(T+/ ?C/TJT?P*QSWL-97,-ก6REQ978Q:T7)JH:8'KL9K(J/9=)9V)TDG7,-
กEP,9-P&)76QN7P'KLQก6*ก/8&/*Q?\&9/ก'KL=P*V6?/8F/'KL8;*)&T)+=C/()> 5% 
S,J3OTT'KL9K?C/TJT8ONT)กJ6L3TU-+ (Q9WL-Q'K+&ก)&:869/F?8/?8ZTQ=UT'/3) V&J,/9KกEP,9
ก/8Qก6*-P&)76QN7P')X3N9* ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ679/ก 
QTWL-3?/ก8O'KLQก6*-P&)76QN7P?;=/9/8O'C/(J/9Q8\J1*U 
S,J3OTT'KL9Kก/8Qก6*-P&)76QN7P=A3 V&J,/S,J3&86QJFT)XTQ:TS,J3'KL(,/(J/9Q8\J--กH&&7LC/ kE
?j3'C/ZNU(J/9Q8\J--กH&&9K(J/9=)9V)TDGZTQS63E&ก)&กEP,9ก/8Qก6*-P&)76QN7P')X3N9* HE;-P&)76QN7P'KL
Qก6*ก/8&/*Q?\& H7,ก)&S,J3'KL(,/(J/9Q8\J--กH&&=A3?;'C/ZNU(J/9Q8\J--กH&&9K(J/9=)9V)TDG9K
(J/9=)9V)TDGZTQS63&Jกก)&กEP,9ก/8Qก6*-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67T)LT(W-S,J3'KL9K(J/9Q8\J
--กH&&=A3?;9Kก/8Qก6*-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67=A3*UJ+ 
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, 3 2547 ] 2549 
:M??)+ TOTACC INJACC FATACC 
AADT 
0.21356 
(0.0001) 
0.13705 
(0.0022) 
0.13727 
(0.0021) 
VEX 
0.21356 
(0.0001) 
0.13705 
(0.0022) 
0.13727 
(0.0021) 
HV 
-0.11231 
(0.0121) 
-0.04001 
(0.3729) 
-0.05222 
(0.2448) 
PW 
0.17379 
(0.0001) 
-0.10414 
(0.0201) 
0.10301 
(0.0215) 
SW 
0.17194 
(0.0001) 
-0.10887 
(0.0151) 
0.10459 
(0.0196) 
DS 
-0.01912 
(0.6703) 
-0.04014 
(0.3714) 
0.01910 
(0.6707) 
HC 
-0.03957 
(0.3783) 
-0.00501 
(0.9112) 
-0.02155 
(0.6313) 
VG 
0.16763 
(0.0002) 
0.14976 
(0.0008) 
0.14865 
(0.0009) 
NSD 
-0.03498 
(0.4361) 
-0.02527 
(0.5737) 
-0.00890 
(0.8429) 
RC 
0.20228 
(0.0001) 
0.10113 
(0.0240) 
0.04571 
(0.3086) 
IN 
-0.05041 
(0.2615) 
-0.04982 
(0.2671) 
-0.02021 
(0.6527) 
N9/+QN7P : 1.  (,/7)JQE5'KLH=*3ZTJ3QE\& ( ) (W-(,/ P-value 
2.  7)J-)ก08Q5U9NT/N9/+Oj3:M??)+7)JT)XT9K-6'D6VE7,-?C/TJT-P&)76QN7P'KL8;*)&T)+=C/()> 0.1  
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(J/9กJU/3k6J'/3HE;1NE,'/39K(J/9=)9V)TDGQS63&Jกก)&กEP,9ก/8Qก6*-P&)76QN7P')X3N9*
กE,/J(W-Q9WL-k6J'/3HE;1NE,'/3+6L3กJU/3?;'C/ZNU8O=/9/8OJ6L31*UQ8\JHE;Qก6*-P&)76QN7P9/ก5jXT 
-3</R(U38/&Q:T:M??)+'KL9K(J/9=)9V)TDGQS63E&ก)&กEP,9ก/8Qก6*-P&)76QN7P'PกกEP,9 กE,/J(W- 
&TS,J3OTT'KL:8;ก-&*UJ+R(U3+,-+9/ก  HE;9K(J/9R(U39/ก  (8)<9KR(U3=)XT) S,J3OTTT)XT?;9K
?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9*TU-+ -/??;QTWL-39/?/กZT'/3R(U3T)XT9K'/3E/*S)T7LC/ 
'/3E/*S)TQ:T:M??)+'/3Q85/(F675-3'/3NEJ3'KL9K-6'D6VE7,-กEP,9-P&)76QN7P'PกกEP,9 
QTWL-3?/ก'/3E/*S)TQzEKL+=A39)ก?;9K?C/TJT-P&)76QN7P'KLQก6*9/กกJ,/S,J3OTT'KL9K'/3E/*S)T7LC/ 
8/+3/TJ6?)+-U/3-63NE/+z&)& (Mcgee et al., 1995; Wang, 1997, etc.) กE,/JJ,/'/3E/*S)TQ:T:M??)+
=C/()>'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P ?/กก/8J6Q(8/;NGQ&WX-37UTTKX=/9/8O&,3&-กkE5-3'/3E/*S)T
7,-กEP,9ก/8Qก6*-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67'KL8;*)&T)+=C/()> 0.10 
Q57NU/9H^3Q:T:M??)+'KL9K(J/9=)9V)TDGQS63E&ก)&กEP,9ก/8Qก6*-P&)76QN7P'PกกEP,9 QTWL-3?/กJ,/
Q57NU/9H^3Q:T:M??)+'KL9K(J/9=)9V)TDGQS63E&ก)&'/3E/*S)T*UJ+ กE,/J(W-Q57NU/9H^319,9K-6'D6VE
7,-ก/8Qก6*-P&)76QN7PQV8/;7/9E)ก0F;.A96:8;Q'<5-3VWXT'KL<jก0/9K'/3E/*S)T19,9/กH7,?;9KQ=UT'j&
H=*3Q57NU/9H^3+/J'C/ZNU8OH^3ก)TTU-+ 
:M??)+E)ก0F;'/3Q85/(F675-3'/3NEJ3'KL19,9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P'Pก:8;Q.'(W- 
ก/89K/19,9K'/3H+ก ')X3TKX-/?QTWL-39/?/ก?C/TJT7)J-+,/3S,J3OTT 1 ก6REQ978'KL9K'/3H+ก-+A,ZTS,J3T)XT
(IN = 1) 9K?C/TJTTU-+ ?j319,=/9/8O&,3&-ก(J/9=)9V)TDG1*U 
=8P::M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KL Qก6*5jXT')X3N9* (TOTACC) 9/ก'KL=P*9K-+A,
*UJ+ก)T 3 :M??)+ (W- ?C/TJT'/3QSWL-97,-7,-ก6REQ978 HE;:869/F?8/?8QzEKL+7,-J)T7E-*:y :M??)+'KL
9K-6'D6VE8-3E39/1*UHก, (J/9กJU/31NE,'/3 HE;:M??)+'KL19,9K-6'D6VE7,-ก/8Qก6*-P&)76QN7PZTกEP,9TKX
QE+ (V6?/8F/'KL8;*)&T)+=C/()> 0.10) (W- 8U-+E;8ONT)ก (J/9Q8\J--กH&& -3</R(U38/&  
Q57NU/9H^3HE;ก/89K/19,9K'/3H+กZTS,J3OTTT)XT  
:M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (INJACC) 9/ก'KL=P*9K-+A,*UJ+ก)T  
2 :M??)+ (W- 8U-+E;'/3E/*S)T HE;:869/F?8/?8QzEKL+7,-J)T7E-*:y :M??)+'KL9K-6'D6VE8-3E39/
1*UHก, (J/9กJU/3k6J'/3 1NE,'/3 
:M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (FATACC) 9/ก'KL=P* (W- 8U-+E;
'/3E/*S)T :M??)+'KL9K-6'D6VE8-3E39/1*UHก, :869/F?8/?8QzEKL+7,-J)T7E-*:y 
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H&&?C/E-3'KL*K'KL=P*ZTก/8:8;9/F?C/TJT-P&)76QN7P'KL?;Qก6*5jXTZT7-TZ*7-TNTjL35-3
OTTก\(W-H&&?C/E-3'KL=/9/8O:8;9/F(,/?C/TJT-P&)76QN7P1*UZกEUQ(K+3'KL=P* ^jL3-/?V6?/8F/?/ก(,/ 
Log Likelihood J,/9K(J/99/กN8W-TU-+ OU/ Log Likelihood 9K(,/9/กH=*3J,/7)JH:8-6=8;'KLZSU-+A,9K
-6'D6VE7,-ก/8Q:EKL+TH:E35-37)JH:87/9 =,JTZN>,HEUJH&&?C/E-3ก/8O*O-+'KL*K?;V+/+/9 
N/7)JH:8-6=8;ZNU9/ก'KL=P* QVWL--D6&/+ก/8Q:EKL+TH:E35-37)JH:87/9 HE;OU/7)JH:8-6=8;9K 
9/ก7)J+,-9?;'C/ZNU(,/ Log Likelihood 9K(,/=A35jXT1:*UJ+ -+,/318ก\7/9?;7U-38;9)*8;J)3 
ZTก/8=8P:kE?/ก Log Likelihood QV8/;Q9WL-(,/ Log Likelihood =A35jXT?;'C/ZNU*AQN9W-TJ,/7)JH:8
-6=8;QNE,/T)XT9K-6'D6VE7,-7)JH:87/99/ก^jL3T,/?;*KQV8/;'C/ZNUก/8:8;9/F(,/9K(J/9H9,T+C/ 
9/ก5jXT H7,&/3(8)X37)JH:8-6=8;'KLTC/9/ZSUZTH&&?C/E-3Q*K+Jก)TT)XT9K(J/9=)9V)TDGก)T=A3ก\?;
=,3kEZNU(,/ Log Likelihood =A35jXTQS,Tก)T QS,T Q9WL-Q8/ZSU7)JH:8-3</R(U38/&HE;(J/9Q8\J
--กH&&1:V+/ก8FG7)JH:8-P&)76 QN7P  7)JH:8')X3 2 -/??;9K(J/9=)9V)TDGก)T=A3'C/ZNU(,/  
Log Likelihood =A35jXT ก/8Qก6*(J/9^XC/^U-T5-3(,/(J/9=)9V)TDGQ8K+กJ,/ Multicolinearity kE5-3
ก/8'KL7)JH:8-6=8;9K(J/9=)9V)TDGก)TQ-3?;'C/ZNUkEE)VDG5-3ก/8J6Q(8/;NG7)JH&&ก/8O*O-+
k6*VE/*1*U QS,T (,/V/8/96Q7-8G'KL:8;9/F?/ก7)JH:8'KLZ=,ZTH&&?C/E-319,9KT)+=C/()> Q(8WL-3N9/+
5-3(,/V/8/96Q7-8G7835U/9ก)&(J/9Q:T?863 *)3T)XTQVWL-NEKกQEKL+3:M>N/*)3กE,/J ZT5)XT7-TTKX?;'C/
ก/878J?=-&(J/9=)9V)TDG8;NJ,/37)JH:8-6=8;*)3H=*3ZT7/8/3'KL 4.9 
?/ก7/8/3'KL 4.9 V&J,/7)JH:8E)ก0F;Q85/(F675-3OTTHE;7)JH:8'/3?8/?8&/3(A, 
ZT7/8/39K(J/9=)9V)TDGก)T=A3 QVWL-ZNU3,/+7,-ก/8J6Q(8/;NG7,-1: 7)JH:8')X3N9*ZT7/8/3'KL 4.9  
?;OAกTC/9/=8P:Q:T7/8/3'KL 4.10 R*+H+ก=N=)9V)TDG8;NJ,/37)JH:8-6=8;--กQ:T 2 กEP,9  
(W- กEP,95-37)JH:8-6=8;'KL9K(J/9=)9V)TDGQS63&Jก ก)&กEP,95-37)JH:8-6=8;'KL9K(J/9=)9V)TDG 
ZTQS63E& 
?/ก7/8/3'KL  4.10 =8P:J,/ AADT 9K(J/9=)9V)TDGQS63&Jกก)&(J/9กJU/3k6J'/3HE; 
(J/9กJU/31NE,'/3 N9/+Oj3 AADT =/9/8OZSUH'T(J/9กJU/3k6J'/3HE;(J/9กJU/31NE,'/3 
QV8/;Q9WL-'/3NEJ3Q=UTZ*ก\7/99K:869/F?8/?89/ก5jXT ?;9Kก/85+/+(J/9กJU/3k6J'/3HE; 
(J/9กJU/31NE,'/3ZNUกJU/35jXTQVWL-8-38)&:869/F?8/?8'KL9/ก5jXT 
(J/9Q8\J--กH&&9K(J/9=)9V)TDGZTQS63E&ก)&-3</R(U38/& N9/+Oj3ก/8กC/NT*7)JH:8ZT
ก/8=8U/3H&&?C/E-3(J/9Q8\J--กH&&=/9/8OZSUH'T-3</R(U38/&1*U QV8/;(J/9Q8\J--กH&&
Q:T(,/กC/NT*Q86L97UTZTก/8--กH&& ^jL3=)9V)TDGก)&-3</R(U38/& QS,T Q9WL-กC/NT*ZNU(J/9Q8\J
--กH&&7LC/N8W-9Kก/8?C/ก)*(J/9Q8\JZTก/8--กH&&'/3NEJ3S,J3T)XT?;9K(J/9R(U39/ก  
(-3</R(U38/&9/ก)  
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7/8/3'KL 4.9 (,/=)9:8;=6'D6=N=)9V)TDG8;NJ,/37)JH:8-6=8; 
7)JH:8 AADT HV PW SW DS HC VG NSD RC 
AADT 1         
HV 
-0.192 
0.0001 
1        
PW 
0.654 
0.0001 
0.005 
0.9098 
1       
SW 
0.646 
0.0001 
-0.146 
0.0010 
0.824 
0.0001 
1      
DS 
0.157 
0.0004 
-0.064 
0.1478 
0.290 
0.0001 
0.233 
0.0001 
1     
HC 
-0.150 
0.0008 
0.103 
0.0214 
-0.285 
0.0001 
-0.272 
0.0001 
-0.792 
0.0001 
1    
VG 
0.317 
0.0001 
-0.097 
0.0289 
-0.352 
0.0001 
0.378 
0.0001 
-0.032 
0.4629 
0.018 
0.6735 
1   
NSD 
-0.182 
0.0001 
0.021 
0.6360 
-0.284 
0.0001 
-0.246 
0.0001 
0.009 
0.4629 
0.034 
0.4369 
-0.113 
0.0114 
1  
RC 
0.013 
0.7721 
-0.082 
0.0671 
-0.018 
0.6867 
0.069 
0.1237 
-0.011 
0.8015 
-0.055 
0.2199 
0.204 
0.0001 
0.054 
0.2252 
1 
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7/8/3'KL 4.10  7)JH:8-6=8;'KL9K(J/9=)9V)TDGก)TQ-3 R*+?C/HTกQ:T(J/9=)9V)TDGQS63&Jกก)&QS63E& 
7)JH:8 (J/9=)9V)TDGQS63&Jก (J/9=)9V)TDGQS63E& 
AADT PW, SW - 
HV - - 
PW AADT, SW VG 
SW AADT, PW - 
DS - HC 
HC - - 
VG - PW 
NSD - - 
RC - - 
 
4.6  กก4):++4(	 (Model Formulation) 
R:8Hก89(-9V6JQ7-8GZTก/8<jก0/J6?)+(8)X3TKX  ZSU PROC GNEMOD N8W- GENMOD 
procedure Z T R : 8 H ก 8 9  SAS Version 6.12 R * + Z SU J6 DK  Maximum Likelihood : 8 ; 9 / F
(, /V/8/96 Q7-8G  GLM(Generalized Linear Model, GLM) TC / Q=T-R*+  Nelder and Wedderburn 
(1972) HE; MC Cullagh and Nelder (1989) ZSU:8;+Pก7Gก)&ก/8J6Q(8/;NG5U-9AE1*U')X35U-9AE'KL9K
E)ก0F;7,-QTWL-3HE;5U-9AEE)ก0F;19,7,-QTWL-3 R*+=,JT:8;ก-&NE)ก=C/()>5-3 GENMOD 
procedure -+A,'KLM3กGS)TQSWL-9 (Link Function) 'C/NTU/'KLQSWL-9=,JT:8;ก-&QS63=P,9HE;=,JT:8;ก-&
H&&9K8;&&Q5U/*UJ+ก)TQVWL--D6&/+(J/9=)9V)TDG8;NJ,/37)JH:87/9ก)&7)JH:8-6=8; T-ก?/ก?;ZSU 
Identical Link N8W-Q8K+ก-Kก-+,/3NTjL3J,/ Canonical Link ( )iη µ=  QS,T Log Link ( )( )( )log iη µ=
Q9WL-ZSUM3กGS)TQSWL-9 (Link Function)  
 
( )log iη µ=  
 
( )log i Xη µ β= = N8W- ( )expi Xµ β=  
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=C/N8)&8A:H&&?C/E-3ZTก/8<jก0/(8)X3TKX ?;กC/NT*ZNU?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* 
(TOTACC) ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (INJACC) HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 
(FATACC) Q:T7)JH:87-&=T-3N8W-(,/ Y ZSU Canonical Function ( )iη µ=  =C/N8)&H&&?C/E-3 
PR Model ?;ZSUM3กGS)TE-ก/86'j9^jL3Q:TM3กGS)TQSWL-9 ( )log iη µ= ZT GENMOD procedure  
PR Model : 
 
( )~i iY Poisson µ  
 
1 2 3 4 5 6
7 8 9 10 11
AADT HV HC VG SW
Y VEX EXP
PW RC IN DS NSD
β β β β β β
β β β β β
+ + + + + 
= ×  + + + + + 
  (4.1) 
 
R*+'KL  Y (W-  ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* (TOTACC), ?C/TJT-P&)76QN7P'KLQก6*ก/8
&/*Q?\& (INJACC), ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (FATACC), 8/+/:y 
VEX (W- :869/Fก/8ZSU8O (Vehicle Exposure) ZTS,J3QJE/ 1 :y,  
EU/T()T-ก6REQ978 
AADT (W- :869/F?8/?8QzEKL+7,-J)T7E-*:y, V)T()T/J)T 
HV (W- 8U-+E;8O&88'Pก (Percent Trucks), 8U-+E; 
HC (W- -3</R(U38/& (Degree of horizontal Curve), -3</ 
VG (W-  8U-+E;'/3E/*S)T (Percent of Vertical Grade), 8U-+E; 
SW (W- (J/9กJU/31NE,'/3 (Shoulder Width), Q978 
PW (W- (J/9กJU/3k6J'/3 (Pavement Width), Q978 
RC (W-  ?C/TJT'/3QSWL-97,-ก6REQ978 (Number of Road Connection) 
IN (W- 9K/19,9K '/3H+ก (Intersection) 
DS (W- (J/9Q8\J--กH&& (Design Speed), ก6REQ978/S)LJR93 
NSD (W- 8U-+E;Q57NU/9H^3, 8U-+E; 
N9/+QN7P :  1.  PR Model 9KM3กGS)TQSWL-9(W- Log Link ?;=9976ZNU7)JH:87-&=T-3 
       9Kก/8H?กH?3H&&V)J^-3  
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4.7  ก+ +9(	:++4(	 (Model Calibration) 
4.7.1 ก%(-$ 
ก/8:8;9/F(,/V/8/96Q7-8G5-3H&&?C/E-3')X3 3 ?;ZSUJ6DK Maximum Likelihood ^jL3
9Kก8;&JTก/8TC/7)JH:8Q5U/:8;9/F(,/V/8/96Q7-8GR*+9K5)XT7-T*)3TKX 
1) 19, QEW-ก7)JH:8Z*QE+ Q5U /ZTH&&?C /E-3Qก\&(, /  Log Likelihood 1JU Q:T 
(,/Q86L97UT 
2) ()*QEW-ก7)JH:8-6=8;Q5U/ZTH&&?C/E-3'KE; 1 7)J R*+7)JH:87)J-6=8;7)JZ* 
9K(J/9=)9V)TDGก)&7)JH:87/9-+,/39KT)+=C/()>9/ก'KL=P*?;OAกZ=,Q5U/1:ZTH&&?C/E-3ก,-T V6?/8F/
(,/ Log Likelihood Q:8K+&Q'K+&ก)&5U- 1) OU/ZNU(,/'KL=A35jXTZNUQก\&(,/T)XT1JU 
3) ()*QEW-ก7)JH:8-6=8; 1 7)J?/ก'KL1*U8)&()*QEW-ก')X3N9*?/ก5U- 2) R*+7)JH:8 
'KL()*QEW-กQ5U/ก,-T7U-39K(J/9=)9V)TDGก)&7)JH:87/9-+,/39KT)+=C/()>9/ก'KL=P* ('C/ZNU(,/  
Log Likelihood =A35jXT9/ก'KL=P* T-ก?/กTKX?;V6?/8F/:8;ก-&ก)&(,/(J/9=)9V)TDG8;NJ,/37)JH:8
-6=8;ก)&7)JH:87/9ZT7/8/3'KL  4.9 8,J9*UJ+) TC/7)JH:8T)XTQ5U/1:ZTH&&?C/E-3 Qก\&(,/  
Log Likelihood 1JUQ:T(,/Q86L97UT 
4) ?/ก7)JH:8-6=8;'KLQNEW--+A,'KLQก\&?/ก5U- 2) QEW-ก7)JH:8-6=8;'KL9K(J/9=)9V)TDG
ก)&7)JH:87/9-+,/39KT)+=C/()>9/ก=P*ZTกEP,95-37)JH:8-6=8;'KLQNEW-?/ก'KLZ=,Q5U/1:ZT5U- 3) Q5U/
H&&?C/E-3 =)3Qก7(,/ Log Likelihood 'KL=A35jXTHEUJZT5F;Q*K+Jก)TQ9WL-TC/7)JH:8-6=8;7)J'KL 2 Q5U/
H&&?C/E-3HEUJ kE'C/ZNU(,/V/8/96Q7-8G5-37)JH:8H8กQ:EKL+T1: ZNU1:78J?=-&(J/9=)9V)TDG
8;NJ,/37)JH:87/9ก)&7)JH:8-6=8;7)J'KL 1 HE;(J/9=)9V)TDG8;NJ,/37)JH:87/9ก)&7)JH:8-6=8;
7)J'KL 2 7)JH:8-6=8;7)JZ*9K(J/9=)9V)TDGก)&7)JH:87/9TU-+กJ,/?;OAก7)*--ก1: 
5) 'C/^XC/7/95U- 4) QEW-ก7)JH:8-6=8;'KLQNEW-Q5U/H&&?C/E-3?Tก8;')L319,9K7)JH:8
-6=8;7)JZ*'KL(J8TC/Q5U/N8W-19,9K7)JH:8-6=8;7)JZ*'KL(J8OAก7)*--ก?/กH&&?C/E-3?j3N+P* HEUJ?;
1*UH&&?C/E-3'KLQN9/;=9=C/N8)&ก/8V6?/8F/(J/9=9QN7P=9kEHE;ก/8'*=-& Goodness of Fit 
7,-1: 
4.7.2 ก	+.9(	:++4(	 
NE)3?/ก1*UH&&?C/E-3'KLk,/Tก/8:8;9/F(,/V/8/96Q7-8GZTN)J5U- 4.7.1 9/HEUJ
7,-1:ก\?;TC/7)JH:8'KLk,/Tก/8'*=-&HEUJ9/'C/ก/878J?=-&Q(8WL-3N9/+5-37)JH:8-6=8;   
(Sign Test) ^jL3Q:Tก/878J?=-&(J/9=9QN7P=9kE5-3(,/V/8/96Q7-8G QS,T (,/V/8/96Q7-8G 
5-3:869/F?8/?8T,/?;9KQ(8WL-3N9/+Q:T&Jก QTWL-3?/ก:869/Fก/8?8/?89/ก'C/ZNU9KR-ก/=Qก6*
?C/TJT-P&)76QN7P9/ก 
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OU/ก/878J?=-&Q(8WL-3N9/+5-37)JH:8-6=8;V&J,/7)JH:8-6=8;Z*19,k,/Tก/8
'*=-& ก\?;'C/ก/87)*7)JH:8-6=8;7)JT)XT--ก?/กH&&?C/E-3 HEUJ'C/ก/8N/(,/V/8/96Q7-8GZN9,
5-37)JH:8'KLQNEW--+A,'Pก7)J 
 
4.8  ก 	+ Goodness of Fit 
ก/8'*=-& Goodness of Fit 5-3H&&?C/E-3=/9/8OV6?/8F/?/ก(,/=O676NE/+(,/ QS,T 
Deviance, Pearson chi-square, Akaikeus Information criterion HE;(,/ Log likelihood (,/')X3=KL?;-+A,
ZTก8;&JTก/8 GNEMOD procedure ก/8:8)&(,/:8;9/F5-3V/8/96Q7-8GR*+ZSUก/88;&P(,/ 
Dispersion Scale Q9WL-Qก6*:M>N/ก/8ก8;?/+5-37)JH:87-&=T-39K(,/=A3 (Overdispersion Effect) 
(,/k6*VE/*9/78Y/T (Standard Error) HE;(,/ P-value 
4.8.1 Deviance 
(,/ Deviance ZSU=C/N8)&'*=-&(J/9QN9/;=95-3H&&?C/E-3 (,/ Deviance 9K(,/
Q',/ก)& 2 Q',/5-3kE7,/38;NJ,/3(,/ Log Likelihood 5-3H&&?C/E-3'KL:8;9/F5jXT (fitted model) ก)&
(,/ Log Likelihood 5-3H&&?C/E-3E*8A: (Reduced or Simpler model) 
 
( )2m f mD L L= −         (4.2) 
 
R*+'KL mD  (W- (,/ Deviance 5-3H&&?C/E-3 
 fL  (W- (,/ Log Likelihood 5-3H&&?C/E-3'KL:8;9/F5jXT (fitted model) 
 mL  (W- (,/ Log Likelihood 5-3H&&?C/E-3E*8A: (Reduced model) 
 
OU/(,/ Deviance 9K(,/=A3 N9/+Oj3 (J/9(E/*Q(EWL-T^jL3Qก6*?/กก/8ก8;?/+5-37)J
H:87-&=T-39K(,/=A3 'C/ZNU7)JH&&(E/*Q(EWL-T?/ก(J/9Q:T?8639/ก H&&?C/E-3?j319,=/9/8O
-D6&/+5U-9AE1*U*K ก/8&,3&-กJ,/7)JH&&(E/*Q(EWL-T?/ก(J/9Q:T?8639/กN8W-TU-+'C/R*+ก/8TC/
(, /  Deviance N/8*U J+  Degree of Freedom OU /V&J, /9K (, / Qก6T  1  N9/+Oj 37) JH&&Qก6 *(J/9
(E/*Q(EWL-TQTWL-3?/กก/8ก8;?/+7)J5-37)JH:87-&=T-3 (Over dispersion Effect) 
 
 
m mD D
DF N K
=
−
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(,/ Degree of Freedom (DF) =/9/8ON/1*U?/กkE7,/38;NJ,/3?C/TJT(,/=)3Qก7 
(Observeations, N) ก)&?C/TJTV/8/96Q7-8GZTH&&?C/E-3 (K) 
4.82 chi-square 
(,/ Pearson Chi-square ZSU=C/N8)&'*=-&(J/9QN9/;=95-3H&&?C/E-3R*+'KL 
 
( )22
1
n
i i
i i
Y µ
χ
µ=
−
=∑           (4.3) 
 
ก/8&,3&-ก7)JH&&(E/*Q(EWL-T?/ก(J/9Q:T?8639/กN8W-TU-+'C/R*+ก/8TC/(,/ 
Pearson chi-square N/8*UJ+ Degree of Freedom OU/V&J,/9K(,/Qก6T 1 N9/+Oj37)JH&&Qก6*(J/9
(E/*Q(EWL-TQTWL-3?/กก/8ก8;?/+7)J5-37)JH:87-&=T-3 (Over dispersion Effect) 
 
2 2
DF N K
χ χ
=
−
 
 
R*+')LJ1:V&J,/Q9WL-=8U/3H&&?C/E-3HEUJ9)ก?;Qก6*(J/9(E/*Q(EWL-T5-37)JH&&
QTWL-3?/กก/8ก8;?/+5-37)JH:87-&=T-3'KL9K(,/9/ก *)3T)XTQVWL-HกU:M>N/*)3กE,/J?j39Kก/8:8)&
(,/:8;9/F5-3V/8/96Q7-8GR*+ZSUก/88;&P(,/ Dispersion Scale R*+ZTก8;&JTก/8 GENMOD 
procedure 9KZNUQEW-ก*)3TKX 
DSCALE กC/NT*ZNU Dispersion Parameter (τ ) = Deviance/DF 
PSCALE กC/NT*ZNU Dispersion Parameter (τ ) = Pearson chi-square/DF 
8/+3/TJ6?)+TKX kAUJ6?)+QEW-ก PSCALE :8)&(,/:8;9/F5-3V/8/96Q7-8GQTWL-3?/กก/8
ก8;?/+5-37)JH:87-&=T-39K(,/9/ก*)3T)XT 
 
2
DF
χ
τ =  
 
(,/ Scale Deviance (W-(,/ Deviance N/8*UJ+ Dispersion parameter (τ ) 
 
Scale Deviance = 
τ
mD  
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(,/ Scale Pearson chi-square (W- (,/ Pearson chi-square N/8 Dispersion parameter (τ ) 
 
 
Scale Pearson chi-square = 
τ
χ 2  
 
 
4.8.3  Log Likelihood 
ก/8'*=-& Goodness of Fit 5-37)JH&&QS63Q=UT'KLJ/3T)+')LJ1: (GLM) R*+-/<)+(,/ 
Log Likelihood ZNUV6?/8F/J,/OU/(,/ Log Likelihood 9K(,/=A3=P* H=*3J,/H&&?C/E-3'KL=8U/35jXT
=/9/8OH'T(J/9=)9V)TDG8;NJ,/37)JH:8'KLV6?/8F/1*U9/ก'KL=P* 
? /ก 3/TJ6 ?) +'KL k, /T9 /  (Miaou et. Al, 1992; miaou and Lum, 1993) V&J, / 19, 9K
5U-กC/NT*'KLHT,T-TZTก/8V6?/8F/(,/ Log Likelihood 5-37)JH&&QS63Q=UTH&&J/3T)+')LJ1: 
(GLM) J, /(, /Z*?j3 QN9/;=9'KL?;TC/9/-U/3-63 Q:T9/78Y/T H7,9Kก/8=8P:R*+-U/3-63(, /  
Log Likelihood กE,/J(W-H&&?C/E-3'KL=/9/8OH'T(J/9=)9V)TDG8;NJ,/37)JH:8'KLV6?/8F/1*U 
9/ก'KL=P* (W-H&&?C/E-3'KL9K(,/ Log Likelihood =A3=P* T)LT(W-+6L3(,/ Log Likelihood 9/ก+6L3=/9/8O
H'T(J/9=)9V)TDG8;NJ,/37)JH:8'KLV6?/8F/1*U9/ก'KL=P* 
4.8.4 Akaikevs Information Criterion (AIC) 
ก/8V6?/8F/H&&?C/E-3'KLQN9/;=9'KL=P*ZTก/8'C/T/+9K=,JTQกKL+J5U-3'KL=C/()> 
ZTก/8V)T/H&&?C/E-3 Akaikeus Information Criterion (AIC) Q:TQกFGNTjL3'KL=/9/8OZSUZT 
ก/8()*QEW-กH&&?C/E-3'KL*K'KL=P* H&&?C/E-3+6L39K(,/ AIC TU-+  ?;9K(J/9QN9/;=9ZTก/8TC/9/
:8;+Pก7GZSU=A3'KL=P* ก/8N/(,/ AIC =/9/8ON/1*U?/ก 
 
2 2AIC ML K= − × + −        (4.4) 
 
R*+'KL  ML  (W- (,/ loge[Maximum likelihood] 
 K  (W- ?C/TJTV/8/96Q7-8GZTH&&?C/E-3 
 
AIC Q:T7)J=O676'KLS,J+ZTก/8?)*-)T*)&(J/9QN9/;=95-3H&&?C/E-3R*+19,9Kก/8
V6?/8F/8;*)&T)+=C/()> (Level of Significance) T-ก?/กTKX+)3=-*(EU-3ก)&J)7OP:8;=3(GNE)ก 
'KL7U-3ก/8ZNUH&&?C /E-3ก/8O*O-+9K7)JH:8-6=8;TU-+'KL=P* Q', /'KL Q:T1:1*U QTWL-3?/ก 
(J/9H:8:8JT5-37)JH:87/9?;9/ก5jXTOU/?C/TJT7)JH:8-6=8;9K9/ก T-ก?/กT)XTก/8QV6L95jXT5-3
7)JH:8-6=8;'C/ZNU7U-3Q=K+(,/ZSU?,/+ZTก/8Qก\&5U-9AE9/ก5jXT-Kก*UJ+ *)3T)XTJ6DKก/8N/?C/TJT7)JH:8
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-6=8;'KLQN9/;=9?;'C/ZNUก/8(C/TJF(,/7)JH:87/99K(J/9H9,T+C/ HE;ZT5F;Q*K+Jก)T?;19,'C/ZNU
Qก6*(J/9H:8:8JT5-37)JH:87/9QTWL-3?/กH&&?C/E-39K7)JH:8-6=8;9/กQก6T1: 
 
4.9  "ก	 
7/8/3'KL 4.11 - 4.13 H=*3kEก/8:8;9/F(,/V/8/96Q7-8G5-3H&&?C/E-3V)J^-3')X3  
3 กEP,9ก/8Qก6*-P&)76QN7P =C/N8)&7)JH:87/9^jL3:8;ก-&*UJ+?C/TJT-P&)76QN7P'KL Qก6*5jXT')X3N9* 
(TOACC) ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (INJACC) HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 
(FATACC) kEก/8'*=-&(J/9=9QN7P=9kE5-3H&&?C/E-3R*+ZSUก/878J?=-&Q(8WL-3N9/+5-3
7) J H:8-D6 & / +  HE;kEก /8'*=-&  Goodness of Fit 5-3 H&&?C / E -3R*+V6 ? / 8F/(, /  
Log Likelihood  
T-ก?/กTKXZT7/8/3+)3H=*3(,/ AIC ZTH7,E;H&&?C/E-3(,/+6L3TU-+H&&?C/E-3?;+6L3?;9K
(J/9QN9/;=9ZTก/8TC/9/:8;+Pก7GZSU=A3'KL=P* HE;(,/ Log Likelihood 9K(,/+6L3=A3+6L3=/9/8O 
H'T(J/9=)9V)TDG8;NJ,/37)JH:8'KLV6?/8F/1*U9/ก'KL=P* 
 
	%+ 4.11  ,ก. %	%!	%+ก!'/	/" 
Model 
Variable 
Poisson Regression Model 
Intercept -3.5159 (90.1060, 0.0001) 
RC 0.0520 (18.1112, 0.0001) 
Deviance 92.4914 
Scaled Deviance 96.9079 
Pearson Chi-square 251.9684 
Scaled Pearson Chi-square 264.0000 
Log Likelihood -67.9565 
AIC 135.913 
N9/+QN7P :  1.  ?C/TJTS,J3OTT'KLZSU=8U/3H&&?C/E-3Q',/ก)& 266 S,J3OTT, DF = 266-2 = 264 
2.  7)JQE5ZTJ3QE\& ( ) N9/+Oj3 (,/ Pearson Chi-square 'KL:8)&HกUHE;(,/ P-value 
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7/8/3'KL 4.12  kEก/8=8U/3 HE;Q:8K+&Q'K+&H&&?C/E-35-3?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& 
Model 
Variable 
Poisson Regression Model 
Intercept   -8.0262 (3.9044, 0.0482) 
VG 0.4101 (0.8352 ,0.3608) 
PW -0.6999 (1.3223, 0.2502) 
Deviance 80.9924 
Scaled Deviance 74.4614 
Pearson Chi-square 323.0500 
Scaled Pearson Chi-square 297.0000 
Log Likelihood -47.9079 
AIC 94.8158 
N9/+QN7P :  1.  ?C/TJTS,J3OTT'KLZSU=8U/3H&&?C/E-3Q',/ก)& 300 S,J3OTT, DF = 300-3 = 297 
2.  7)JQE5ZTJ3QE\& ( ) N9/+Oj3 (,/ Pearson Chi-square 'KL:8)&HกUHE;(,/ P-value 
 
7/8/3'KL 4.13 kEก/8=8U/3 HE;Q:8K+&Q'K+&H&&?C/E-35-3?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 
Model 
Variable 
Poisson Regression Model 
Intercept -4.0771 (51.4681, 0.0001) 
VG 0.3140 (0.2004, 0.6544) 
Deviance 46.7768 
Scaled Deviance 47.8168 
Pearson Chi-square 291.5185 
Scaled Pearson Chi-square 298.0000 
Log Likelihood -30.0418 
AIC 60.0836 
N9/+QN7P : 1.  ?C/TJTS,J3OTT'KLZSU=8U/3H&&?C/E-3Q',/ก)& 300 S,J3OTT, DF = 300-2 = 298 
2.  7)JQE5ZTJ3QE\& ( ) N9/+Oj3 (,/ Pearson Chi-square 'KL:8)&HกUHE;(,/ P-value 
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2χ
2χ
2χ
7/8/3'KL 4.14  kEก/8()*QEW-กH&&?C/E-3'KL*K'KL=P* 
Model 
Variable 
Poisson Regression 
Model (TOTACC) 
Poisson Regression 
Model (INJACC) 
Poisson Regression 
Model (FATACC) 
Intercept 
-3.5159 
(90.1060, 0.0001) 
-8.0262 
(3.9044, 0.0482) 
-4.0771 
(51.4681, 0.0001) 
PW - 
-0.6999 
(1.3223, 0.2502) 
- 
VG - 
0.4101 
(0.8352, 0.3608) 
0.3140 
(0.2004, 0.6544) 
RC 
0.0520 
(18.1112, 0.0001) 
- - 
Deviance 92.4914 80.9924 46.7768 
Scaled Deviance 96.9079 74.4614 47.8168 
Pearson Chi-square 251.9684 323.0500 291.5185 
Scaled Pearson Chi-
square 
264.0000 297.0000 298.0000 
Log Likelihood -67.9565 -47.9079 -30.0418 
AIC 135.913 94.8158 60.0836 
 
 
/ PR Model )!)	 	%+ ).6."
ก)	 	%+ 6"6.) .) Dispersion Parameter ^jL3Q',/ก)& 0.9544 
(ZT7/8/3'KL 4.11), 1.0877 (ZT7/8/3'KL 4.12) HE; 0.9783 (ZT7/8/3'KL 4.13) kEก/8:8)&(,/=O676
' * = -&  ? / ก 7/8/3'KL 4.11 ] 4.13 H=*3ZNUQN\TJ,/(,/T)+=C/()>5-3(,/=)9:8;=6'D6ก/8
O*O-+E*E3 H7,19,9KkE7,-(,/=)9:8;=6'D6ก/8O*O-+ 
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=8P:1*UJ,/ก/8:8)&(,/'KLQก6*?/ก Over dispersion ก)&H&&?C/E-3 PR Model 19,9KkE7,-
(J/9=)9V)TDG8;NJ,/37)JH:8-P&)76QN7Pก)&7)JH:8E)ก0F;'/3Q85/(F675-3OTTHE;7)JH:8?8/?8 
H&&?C/E-3-P&)76QN7P')X3 3 กEP,99K8A:H&&*)3TKX 
 
TOTACC Model  Y = VEX x EXP [-3.5159 + 0.0520RC] 
 
INJACC Model   Y = VEX x EXP [-8.0262 ] 0.6999PW + 0.4104VG] 
 
FATACC Model  Y = VEX x EXP [-4.0771 +0.3140VG] 
 
?/กkEก/8()*QEW-กH&&?C/E-3ZT7/8/3'KL 4.14 =/9/8OTC/9/Q5K+TQ:T8A:H&&?C/E-31*U 
3 กEP,9 ?;V&J,/:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P9/ก'KL=P*ZT'PกกEP,95-3-P&)76QN7P+กQJUTกEP,9
5-3-P&)76QN7P'KLQก6*5jXT')X3N9* (W-8U-+E;'/3E/*S)T กE,/J(W-?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;
=A>Q=K+SKJ67?;Qก6*ZT'/3E/*S)T HE;?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9*Qก6*9/กZTS,J3OTT'KL 
9K?C/TJT'/3QSWL-97,-ก6REQ9789/ก  
 
4.10  ก	+ '	:++4(	 (Model Validation) 
H&&?C/E-3'KLk,/Tก8;&JTก/8N/(,/V/8/96Q7-8G5-3H&&?C/E-3HE;k,/Tก/878J?=-&
(J/9=9QN7P=9kE5-3H&&?C/E-3*)3กE,/JZTN)J5U-'KL  4.7 Q8K+&8U-+HEUJ ?;TC/9/:8;Q96T 
(J/9Q'KL+37835-3H&&?C/E-3R*+ก/8<jก0/TKX?;'C/ก/878J?=-&ก)&5U-9AE'KLH+ก1JU'*=-& 
4.10.1 ก 	+ก+2	)( ':ก?2 	+ 
ก/8'*=-&ก)&5U-9AE'KLH+ก1JU'*=-&H&&?C/E-3ZTก/8<jก0/TKX9K 232 SP*=C/N8)&
ก/8'*=-&ก)&?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* 37 8/+ HE;5U-9AE'KLH+ก1JU'*=-&H&&?C/E-3 198 
SP*=C/N8)&ก/8'*=-&ก)&?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& 23 8/+ ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+
SKJ677 8/+ R*+J)7OP:8;=3(GZTก/8'*=-&H&&TKXQVWL-'*=-&J,/H&&?C/E-3'KL=8U/35jXT9/=/9/8OZSU
H'TกEP,95-3:8;S/ก81*U?863 
?/กE)ก0F;ก/878J?=-&(J/9Q'KL+37835-3H&&?C/E-35U/37UT ?;กE,/JOj3
8/+E;Q-K+*J6DKก/878J?=-&(J/9Q'KL+37835-3H&&?C/E-3 ^jL39K*)3TKX 
1) QEW-กH&&?C/E-3'KL?;TC/9/78J?=-&(J/9Q'KL+3783 ^jL3ZT5)XT7-TTKX9K
H&&?C/E-3'KL7U-3'C/ก/878J?=-& 3 H&&?C/E-3 1*UHก, H&&?C/E-3-P&)76QN7P?C/TJT-P&)76QN7P
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')X3N9* (TOTACC) H&&?C/E-3?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (INJACC) HE;H&&?C/E-3
?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67(FATACC)  
2) H'T(,/7)JH:8-D6&/+5-3H7,E;S,J3OTT ((,/7)JH:8-D6&/+1*U9/?/ก5U-9AE  
กEP,95-35U-9AE'KLH+ก1JU'*=-&) E3ZTH&&?C/E-3kEE)VDG'KL1*U(W-kE8J95-3(,/QzEKL+?;กC/NT*Q:T
(,/:8;9/F?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*5jXT&TS,J3OTT'KLH+ก5U-9AE1JU'*=-& (∑ iµ) ) 
3) 78J?=-&(,/'KL1*UZT5U- 2) ก)&?C/TJT-P&)76QN7P?863?/ก5U-9AE'KLH+ก1JU'*=-& 
1*UHก, Q:8K+&Q'K+&(,/:8;9/F?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*5jXT&TS,J3OTT'KLH+ก1JU'*=-& 
(∑ iµ) ) ก)&?C/TJT-P&)76QN7P?863&TS,J3OTT'KLH+ก1JU'*=-& (∑ Iµ ) 
 
	%+ 4.15  ,ก)""! 
Model 
Variable 
Poisson Regression 
Model (TOTACC) 
Poisson Regression 
Model (INJACC) 
Poisson Regression 
Model (FATACC) 
Intercept 
-3.5159 
(90.1060, 0.0001) 
-8.0262 
(3.9044, 0.0482) 
-4.0771 
(51.4681, 0.0001) 
PW - 
-0.6999 
(1.3223, 0.2502) 
- 
VG - 
0.4101 
(0.8352, 0.3608) 
0.3140 
(0.2004, 0.6544) 
RC 
0.0520 
(18.1112, 0.0001) 
- - 
(∑ iµ) ) 36.6709 20.58127 7.62698 
(∑ iµ ) 37 23 7 
N9/+QN7P :  1.  7)JQE5ZTJ3QE\& ( ) N9/+Oj3 (,/ Pearson Chi-square 'KL:8)&HกUHE;(,/ P-value 
2. ] N9/+Oj3 7)JH:8ZT7C/HNT,3T)XT19,1*U8J9Q5U/1:ZTH&&?C/E-3 
3. (∑ iµ
) ) N9/+Oj3 (,/:8;9/F?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*5jXTZTH7,E;:8;Q.'-P&)76QN7P  
        &TS,J3OTT'KLH+ก5U-9AE1JU'*=-& 
4. (∑ iµ ) N9/+Oj3 ?C/TJT-P&)76QN7P'KLQก6*5jXT?863 &TS,J3OTT'KLH+ก5U-9AE1JU'*=-& 
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?/ก7/8/3'KL 4.15 ก/878J?=-&(J/9H9,T+C/5-3H&&?C/E-3 V&J,/(,/:8;9/F
-P&)76QN7P'KL(/*J,/?;Qก6*5jXT (∑µ) ) 5-35U-9AE'KLH+ก1JU'*=-&9K(,/ZกEUQ(K+3(,/?8639/ก QS,T 
(,/:8;9/F?C/TJT-P&)76QN7P (TOTACC) 'KL(/*J,/?;Qก6*5jXT')X3N9*&TS,J3OTT'KLZSU=8U/3
H&&?C/E-3Q',/ก)& 36.6709 8/+ (,/:8;9/F?C/TJT-P&)76QN7P(T&/*Q?\& (INJACC) 'KL(/*J,/?;
Qก6*5jXT')X3N9*&TS,J3OTT'KLZSU=8U/3H&&?C/E-3Q',/ก)& 20.58127 8/+Q'K+&ก)&?C/TJT-P&)76QN7P?863 
23 8/+ HE;(,/:8;9/F?C/TJT-P&)76QN7P(T&/*Q?\& (TOTACC) 'KL(/*J,/?;Qก6*5jXT')X3N9*&TS,J3
OTT'KLZSU=8U/3H&&?C/E-3Q',/ก)& 7.62698 8/+Q'K+&ก)&?C/TJT-P&)76QN7P?863 7 8/+ 
*)3T)XT?j39K(J/9QSWL-9)LT1*UJ,/ก/8=8U/3H&&?C/E-3R*+-/<)+8A:H&& PR Model ZT 
GLM =/9/8OTC/1:ZSUZTก/8=8U/3H&&?C/E-3QVWL-:8;9/F?C/TJT-P&)76QN7P&TOTT=-3S,-3?8/?8
ZTQ57T-กQ9W-31*U 
 
4.11  ก;.ก#2:++4(	 
 !.%/Bกก* .	%+6.ก 4.15 "	ก))
กก	 ก	ก%!ก($
!)$!	"$	%+%+6#+ก)",
!ก($	!)$! 
	%+ก* ."%%/ 
 
TOTACC Model   Y = VEX x EXP [-3.5159 + 0.0520RC]                           (4.5) 
 
INJACC Model     Y = VEX x EXP [-8.0262 ] 0.6999PW + 0.4104VG]       (4.6) 
 
FATACC Model    Y = VEX x EXP [-4.0771 +0.3140VG]                                (4.7) 
   
QTWL-3?/กก/8:8;+Pก7GZSUH&&?C/E-3ZT=9ก/8'KL (4.5 Oj3 4.7) ?;ZNUkEE)VDG (Y) --ก9/Q:T 
(,/QzEKL+ (Mean) N8W-?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*5jXT&TS,J3OTTT)XT ZT 1 :y *)3T)XTQ9WL-9Kก/8
H'T(,/<AT+GQ5U/1:ZT7)JH:8-D6&/+ (Explanatory Variables) QS,T H&&?C/E-3ZT=9ก/8'KL (4.5) 
=9976S,J3OTTQ:T'/3783 19,9K'/3QSWL-9 Q9WL-H'T RC = 0 ?j3'C/ZNU?C/TJT-P&)76QN7P'KL(/*J,/?;
Qก6*5jXT9K(,/19,Q',/ก)&<AT+G 5F;'KL(,/?/ก5U-9AE'KL8J&8J9 (Observed data) 9K(,/Q',/ก)&<AT+G 
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4.11.1 ก;4	.+.ก&	:(;(+. ( 
PR Model 'KLTC/9/=8U/3H&&?C/E-3'C/T/+?C/TJT-P&)76QN7P =/9/8OTC/9/:8;+Pก7GZSU
(/*(;QT?C/TJT-P&)76QN7Pก,-THE;NE)3:8)&:8P3'/3NEJ3&TOTT=-3S,-3?8/?8ZTQ57T-กQ9W-3
1*UR*+ กC/NT*ZNU X
ij
b
 HE; X
ij
a H'T7)JH:8E)ก0F;Q85/(F675-3OTTก,-THE;NE)3ก/8:8)&:8P3 
HE;(,/ VEX
i
b HE; VEX
i
a H'T:869/Fก/8ZSU8Oก,-THE;NE)3ก/8:8)&:8P3?/กH&&?C/E-3 PR 
Model ?C/TJT-P&)76QN7P'KL(/*J,/?;Qก6*5jXT')X3N9*&TS,J3OTT'KL i ก,-THE;NE)3ก/8:8)&:8P3
E)ก0F;'/3Q85/(F675-3OTTQ',/ก)&  
 
( )bi ij jVEX EXP X β  ,   ( )ai ij jVEX EXP X β   
 
7/9EC/*)&*)3T)XT8U-+E;5-3?C/TJT-P&)76QN7P'KL(/*J,/E*E3 Ri N/1*U*)3TKX 
   
R 
i
 = 1 1
1
100
k k
b a
i ij j i ij j
j j
k
b
i ij j
j
VEX EXP X VEX EXP X
x
VEX EXP X
β β
β
= =
=
    
−    
    
  
  
   
∑ ∑
∑
 
 
 
 R 
i
 = ( )
1
1 100
a k
a bi
ij ij jb
ji
VEX EXP X X x
VEX
β
=
   
− − −   
     
∑                                 (4.8) 
 
 
."$ก6""%ก%+/ 
 
 
  R 
i
  = ( )
1
1 100
k
a b
ij ij j
j
EXP X X xβ
=
  
− −  
   
∑                    (4.9)                                                                                                                
 
4.12  ก	ก&%ก 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#
 
ก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ก* . "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4.12.1 ก+	
 
ZTก8FK'KLOTTQ:T'/3E/*S)THE;9KR(U38/& ก/8:8)&E*'/3E/*S)TQ:T9/78ก/8'KL
T,/?;TC/1:V6?/8F/ QV8/;T-ก?/ก?;9KkE'C/ZNUkAU5)&5KL=;*Jก=&/+5jXTZT'/3&86QJFE/*S)THEUJ
+)3Q:Tก/8QV6L98;+;9-3QN\TQVWL-ก/8H^3ZNU9/ก5jXT*UJ+ ก/8:8;+Pก7GZSUQVWL-E*ก/8Qก6*-P&)76QN7P
:8;Q.'-P&)76QN7P'C/ZNU(T&/*Q?\& HE;7/+'KL=/9/8O'C/1*U R*+9Kก/878J?=-&ZT5)XT7-Tก/8
--กH&&ก,-T'KL?;TC/9/=8U/3?863HE;=/9/8OTC/9/78J?=-&OTT'KL=8U/3Q=8\?1:HEUJJ,/(J8
*C/QT6Tก/8:8)&:8P3HกU15QVWL-E*-P&)76QN7Pก8FK'KL?C/TJT-P&)76QN7PZTQ=UT'/3T)XTQก6*5jXT=A3 ZT
ก/8<jก0/TKX1*U'*=-&kEก/8E*(,/8U-+E;'/3E/*S)T 1%, 2% HE; 3% R*+ZSUH&&?C/E-3=9ก/8 
(4.6) HE; (4.7) *)3H=*3ZT7/8/3'KL 4.16 ?;V&J,/ก/8E*8U-+E;'/3E/*S)T?;=/9/8OE*8U-+E;
5-3-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ671*U9/กกJ,/ QTWL-3?/กJ,/=/QN7P5-3ก/8Qก6*-P&)76QN7P'KLQก6*ก/8&/*Q?\&
9/?/ก(J/9กJU/35-3k6J'/39/กกJ,/8U-+E;'/3E/*S)T 
 
7/8/3'KL 4.16 ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;'KL9Kก/8=A>Q=K+SKJ67Ri 'KL(/*J,/E*E3NE)3?/ก
E*8U-+E;'/3E/*S)T (VG) 
กEP,9-P&)76QN7P /  
8U-+E;'/3E/*S)T 
E*E3 1% E*E3 2% E*E3 3% 
INJACC 6.003% 9.642% 11.551% 
FATACC 29.206% 49.882% 64.520% 
N9/+QN7P :  1.  8U-+E;'/3E/*S)T (VG) =C/N8)& 0% < (VG) < 5% 
2.  H&&?C/E-3'KLZSUก)&กEP,9-P&)76QN7P'KLQก6*ก/8&/*Q?\& กC/NT*ZNU(J/9กJU/35-3OTT9K(,/19,       
     Q:EKL+TH:E3 HE;ZSUก)&กEP,9-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 
 
4.12.2 กก29  
ก/85+/+(J/9กJU/3k6J'/39KkE'C/ZNUkAU5)&5KL9K-6=8;ZTก/8(J&(P98O9/ก5jXT  
ก/8:8;+Pก7GZSUQVWL-E*-P&)76QN7P'KLQก6*ก/8&/*Q?\&=/9/8O'C/1*UR*+9Kก/878J?=-&ZT5)XT7-T 
ก/8--กH&&ก,-T'KL?;TC/9/=8U/3?863N8W-=/9/8OTC/9/78J?=-&OTT'KL=8U/3Q=8\?1:HEUJJ,/ 
(J8*C/QT6Tก/8HกU15QVWL-E*-P&)76QN7PZTก8FK'KL?C/TJT-P&)76QN7PZTQ=UT'/3T)XTQก6*5jXT=A3 ZTก/8<jก0/
TKX1*U'*=-&kEก/85+/+(J/9กJU/3k6J'/3 0.5 Q978 1.0 Q978 1.5 Q978 HE;2 Q978R*+ZSU
H&&?C/E-3=9ก/8 (4.6) *)3H=*3ZT7/8/3 4.17 ?;V&J,/ก/8QV6L9(J/9กJU/3'Pก 0.5 Q978 =/9/8O
E*8U-+E;5-3?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&1*U9/กกJ,/8U-+E; 15 ?/ก?C/TJT-P&)76QN7P'KLQก6*ก/8
&/*Q?\&'KLQ(+Qก6*5jXT 
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7/8/3'KL 4.17 ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& Ri 'KL(/*J,/E*E3NE)3?/กQV6L9 
(J/9กJU/3k6J'/3 (PW) 
กEP,9-P&)76QN7P / (J/9
กJU/3k6J'/3 
QV6L95jXT 0.5 Q978 QV6L95jXT 1 Q978 QV6L95jXT 1.5 Q978 
INJACC 29.32% 51.17% 65.93% 
N9/+QN7P :  1.  (J/9กJU/3k6J'/3 (PW) =C/N8)& 5.5 m < (PW) < 7 m 
2.  H&&?C/E-3'KLZSUก)&กEP,9-P&)76QN7P'KLQก6*ก/8&/*Q?\& กC/NT*ZNU(J/9กJU/3 
 5-3OTT9K(,/19,Q:EKL+TH:E3 
 
4.12.3 ก	) ก, 
H9U?C/TJT'/3QSWL-97,-ก6REQ97819,ZS,Q:T7)JH:8'/3Q85/(F67**+783H7,ก/8E*
?C/TJT'/3QSWL-97,-ก6REQ978ก\Q:T9/78ก/8(J&(P9'/3Q5U/---ก (Access) N8W-ก/8?)*ก/8ก)&
'/3Q5U/--ก HE;9KkE-+,/39/ก7,--P&)76QN7P ZTก/8<jก0/TKX1*U'C/ก/8'*=-&kEก/8E*'/3QSWL-9E3 
1, 2, 3, 4 HE; 5 '/3QSWL-97,-ก6REQ978R*+ZSUH&&?C/E-3 (4.5) *)3H=*3ZT7/8/3 4.18 ?;V&J,/kE'KL
Qก6*5jXT?/กก/8E*?C/TJT'/3QSWL-97,-ก6REQ978E3'Pก  1 ?P*7,-ก6REQ978 =/9/8OE*8U-+E;5-3
?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9*1*U:8;9/F8U-+E; 10 ?/ก?C/TJT-P&)76QN7P')X3N9*'KLQ(+Qก6*5jXT 
 
7/8/3'KL 4.18 ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* Ri 'KL(/*J,/E*E3NE)3?/กE* 
?C/TJT'/3QSWL-97,-ก6REQ978 (RC) 
กEP,9-P&)76QN7P / 
'/3QSWL-97,-
ก6REQ978 
 
E*E3 1 
 
E*E3 2 
 
E*E3 3 
 
E*E3 4 
 
E*E3 5 
TOTACC 1.36% 3.51% 5.35% 7.26% 9.54% 
N9/+QN7P :  1.  ?C/TJT'/3QSWL-97,-ก6REQ978 (RC) =C/N8)& 0 ?P* < (RC) < 61?P* 
2.  H&&?C/E-3'KLZSUก)&กEP,9-P&)76QN7P'KLQก6*5jXT')X3N9* 
 
4.13  ก#ก,'

	  
ZTN)J5U-TKXQ:Tก/8:8;+Pก7GZSUQ'(T6( Multi Criteria Decision Maker (MCDM) 9/'C/ก/8
?)*EC/*)&(J/9=C/()>5-3S,J3ก6REQ978OTT'KL?;'C/ก/8:8)&:8P3^jL3Q:TJ6DK'KLZSUZTก/8J6Q(8/;NG
R(83ก/8^jL3Q:TJ6DKก/8'KL=C/()>ZTก/8?)*=88กC/NT*3&:8;9/FZTก/8:8)&:8P3OTT R*+ZSU
J6DKก/8 Average Mean Method 9/N/(,/5-3 SCORE R*+N/(,/ SCORE ?/กJ6DKก/8:8)&=Qก\E')X3
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=/9J6DK1*UHก, J6DK Simple scaling, Range equalization HE; J6DK Simple linearization R*+')X3=/9J6DK-+A,
Z Tก8;&JTก/8  Scaling and Normalization of Outcome Values Q: Tก /8:8) &= Qก\ E5-3(, / 
CRITERIA 'KL?;TC/9/Q:8K+&Q'K+&ก)TQVWL-N/(,/ SCORE 
4.13.1 !+ก](:++ SIMPLE SCALING 
ก/8?)*EC/*)&(J/9=C/()>5-3S,J3ก6REQ978'KL?;'C/ก/8:8)&:8P3 ?;'C/ก/8ZSU5U-9AE'KL
1*U?/กก/8J6Q(8/;NG7)JH:8'KL9K-6'D6VE'KLZSU=8U/3H&&?C/E-3ก/8Qก6*-P&)76QN7PZT8A:H&&7,/3  R*+
?;กC/NT*ZNU Criteria Q:T(,/5-3 :869/Fก/8ZSU8O (J/9กJU/3k6J'/3 8U-+E;'/3E/*S)T HE;
(J/9OKL5-3ก/8Qก6*-P&)76QN7P5-3S,J3OTTZ*  ZT8-&=/9:y =,JT Alternative (W-S,J3OTTZ*  'KL9K
ก/8Qก6*-P&)76QN7P R*+J6DK Simple scaling ?;'C/ก/8:8)&=Qก\ER*+TC/QE5 10 9/(PFก)&(,/ Criteria  
HEUJ'C/ก/8N/(,/TXC/NT)กQzEKL+5-3 Alternative 9/Q:8K+&Q'K+&ก)T OU/(,/TXC/NT)กQzEKL+5-3 Alternative 
7)JZ*9K(,/9/ก'KL=P*?;OAก?)*ZNUQ:TS,J3OTT'KLT,/?;:8)&:8P39/ก'KL=P*7/9EC/*)&^jL3J6DKTKX?;Q:TJ6DK 
'KLZNU(,/ SCORE 'KLN+/&'KL=P* 
 
กC/NT*ZNU 
C1  (W- :869/Fก/8ZSU8OQzEKL+5-3S,J3OTTZ*ZT8-&=/9:y 
C2 (W- (J/9กJU/3k6J'/3 
C3  (W- 8U-+E;'/3E/*S)T 
C4  (W- (J/9OKL5-3ก/8Qก6*-P&)76QN7P5-3S,J3OTTZ*ZT8-&=/9:y 
C5  (W- ?C/TJT'/3QSWL-97,-ก6REQ978 
 
7/8/3'KL 4.19  H=*3(,/ CRITERIA HE; ALTERNATIVE ก,-Tก/8:8)&HกU=Qก\E 
N9/+QE5 
OTT 
ก6REQ978 
'KL 
CRITERIA 
C1 (1.5) 
CRITERIA 
C2 (1.5) 
CRITERIA 
C3 (1.5) 
CRITERIA 
C4 (3) 
CRITERIA 
C5 (2.5) 
205  353 2.12333 7 0.526 2 42 
 366 3.28841 7 0.376 1 11 
 369 3.28841 7 0.379 1 12 
 372 3.28841 7 1.331 2 0 
 373 3.28841 7 1.877 1 0 
 374 3.28841 7 1.182 2 49 
 375 3.28841 7 0.378 2 32 
 376 3.28841 7 0.632 1 0 
 380 3.28841 7 1.172 3 20 
 55 
7/8/3'KL 4.19  H=*3(,/ CRITERIA HE; ALTERNATIVE ก,-Tก/8:8)&HกU=Qก\E (7,-) 
N9/+QE5 
OTT 
ก6REQ978 
'KL 
CRITERIA 
C1 (1.5) 
CRITERIA 
C2 (1.5) 
CRITERIA 
C3 (1.5) 
CRITERIA 
C4 (3) 
CRITERIA 
C5 (2.5) 
 383 3.28841 7 0.965 2 35 
 384 3.28841 7 0.486 1 5 
 386 3.28841 7 0.791 1 7 
 387 3.28841 7 0.535 1 4 
 389 3.28841 7 1.451 1 23 
 391 3.28841 7 0.452 2 45 
 392 3.28841 7 0.782 2 29 
 393 3.28841 7 1.025 2 16 
207 457 1.99935 7 0.757 1 4 
 458 1.99935 7 0.922 2 9 
207 461 1.99935 7 0.589 1 33 
 462 1.99935 7 0.534 2 55 
 464 1.99935 7 0.643 1 9 
 465 1.99935 7 0.321 1 1 
 466 1.99935 7 0.069 1 16 
 467 1.99935 7 0.289 1 1 
 475 1.99935 7 0.514 1 3 
 476 1.99935 7 0.220 1 17 
 477 1.99935 7 0.727 1 1 
 484 1.99935 7 0.112 1 6 
2068 26 1.71319 7 0.066 1 26 
 31 1.71319 7 2.456 1 30 
 32 1.71319 7 0.027 1 30 
2150 5 0.51088 6 0.215 1 10 
 10 0.51088 6 0.455 2 21 
2160 6 0.51149 5.5 0.229 1 7 
 7 0.51149 5.5 0.455 1 5 
N9/+QN7P :  (,/7)JQE5ZTJ3QE\&S,-3 CRITERIA (W-(,/5-3TXC/NT)ก5-3 CRITERIA T)XT OU/(,/TXC/NT)ก9/ก
N9/+Oj3ก/8ZNU(J/9=C/()>7,- CRITERIA T)XT9/ก*UJ+R*+'KL C4 (3)> C5 (2.5) > C3 (1.5),  
C2 (1.5), C1 (1.5) 
 
 56 
7/8/3'KL 4.20  H=*3(,/ CRITERIA HE; ALTERNATIVE NE)3ก/8:8)&HกU=Qก\E 
 5-3J6DK SIMPLE SCALING 
N9/+QE5 
OTT 
ก6REQ978 
'KL 
CRITERIA 
C1 (1.5) 
CRITERIA 
C2 (1.5) 
CRITERIA 
C3 (1.5) 
CRITERIA 
C4 (3) 
CRITERIA 
C5 (2.5) 
205 353 21.2333 70 5.26 20 420 
 366 32.8841 70 3.76 10 110 
 369 32.8841 70 3.79 10 120 
 372 32.8841 70 13.31 20 0 
 373 32.8841 70 18.77 10 0 
 374 32.8841 70 11.82 20 490 
 375 32.8841 70 3.78 20 320 
 376 32.8841 70 6.32 10 0 
 380 32.8841 70 11.72 30 200 
 383 32.8841 70 9.65 20 350 
 384 32.8841 70 4.86 10 50 
 386 32.8841 70 7.91 10 70 
 387 32.8841 70 5.35 10 40 
 389 32.8841 70 14.51 10 230 
 391 32.8841 70 4.52 20 450 
 392 32.8841 70 7.82 20 290 
 393 32.8841 70 10.25 20 160 
207 457 19.9935 70 7.57 10 40 
 458 19.9935 70 9.22 20 90 
207 461 19.9935 70 5.89 10 330 
 462 19.9935 70 5.34 20 550 
 464 19.9935 70 6.43 10 90 
 465 19.9935 70 3.21 10 10 
 466 19.9935 70 0.69 10 160 
 467 19.9935 70 2.89 10 10 
 475 19.9935 70 5.14 10 30 
 476 19.9935 70 2.2 10 170 
 477 19.9935 70 7.27 10 10 
 484 19.9935 70 1.12 10 60 
2068 26 17.1319 70 0.66 10 260 
 57 
7/8/3'KL 4.20 H=*3(,/ CRITERIA HE; ALTERNATIVE NE)3ก/8:8)&HกU=Qก\E 
 5-3J6DK SIMPLE SCALING (7,-) 
N9/+QE5 
OTT 
ก6REQ978 
'KL 
CRITERIA 
C1 (1.5) 
CRITERIA 
C2 (1.5) 
CRITERIA 
C3 (1.5) 
CRITERIA 
C4 (3) 
CRITERIA 
C5 (2.5) 
 31 17.1319 70 24.56 10 300 
 32 17.1319 70 0.27 10 300 
2150 5 5.1088 60 2.15 10 100 
 10 5.1088 60 4.55 20 210 
2160 6 5.1088 55 2.29 10 70 
 7 5.1088 55 4.55 10 50 
N9/+QN7P :  (,/7)JQE5ZTJ3QE\&S,-3 CRITERIA (W-(,/5-3TXC/NT)ก5-3 CRITERIA T)XT OU/(,/TXC/NT)ก9/กก\
N9/+Oj3ก/8ZNU(J/9=C/()>7,- CRITERIA T)XT9/ก*UJ+R*+'KL C4 (3) > C5 (2.5) > C3 (1.5), 
C2 (1.5), C1 (1.5) 
 
Q9WL-:8)&HกU SCORE Q=8\?ก\ZSUJ6DKก/8 Average Mean Method 9/N/(,/ SCORE *)3TKX 
กC/NT*ZNU  
Fij   = (,/TXC/NT)ก5-3 ALTERNATIVE 'KL i HE; CRITERIA 'KL j 
Wj  = (,/5-3TXC/NT)ก5-3 CRITERIA 'KLกC/NT*ZNUR*+'KL 
W1 =1.5, W2=1.5, W3=1.5, W4=3, W5=2.5 
Si   = (,/ SCORE 5-3 ALTERNATIVE 'KL i 
 
/i j ijS W W F
 
= × 
 
∑ ∑  
 
?;1*UJ,/ 
 
W∑ = 1.5+1.5+1.5+3+2.5 = 10 
       W1= 1.5/10 = 0.15        W2= 1.5/10 = 0.15   W3= 1.5/10 = 0.15  
       W4= 3/10    = 0.3        W5= 2.5/10 = 0.25 
 
7)J-+,/3ก/8N/(,/ S353 = (0.15x21.2333)-(0.15x70)+(5.26)+(0.3x20)+(0.25x420) = 104.474 
 58 
?/ก=9ก/8kE8J9 S353  ?;QN\T1*UJ,/?;9KQ(8WL-3N9/+E&ZT CRITERIA 'KL 2 ^jL3ก\(W- 
(J/9กJU/3k6J'/3 Q:TQV8/;J,/OU/+6L3E*(J/9กJU/3k6J'/3?;+6L3'C/ZNU(,/ SCORE QV6L95jXT?j37U-3Z=,
Q(8WL-3N9/+E&Q5U/1: =,JT(,/ CRITERIA -WLT  T)XTQ9WL-QV6L9(,/ CRITERIA ?;+6L3'C/ZNU(,/ SCORE 
QV6L95jXT?j37U-3Z=,Q(8WL-3N9/+&JกQ5U/1: HE;H=*3(,/')X3N9*ZT7/8/3'KL 4.21 ^jL3(,/ SCORE 5-3H7,
E;S,J3OTT?;&-กOj3-)T*)&5-3 ALTERNATIVE HE;?;7U-3TC/(,/-)T*)&1:QzEKL+ก)&J6DK Range 
Equalization HE; J6DK Simple linearization ?j3?;=/9/8O=8P:1*UJ,/S,J3OTTZ*(J8?;:8)&:8P3ก,-T 
 
7/8/3'KL 4.21  (,/ SCORE 'KL(C/TJF1*U?/กJ6DK SIMPLE SCALING 
N9/+
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?;
:8)&:8P3 
N9/+ 
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?;
:8)&:8P3 
205 353 104.474 4 207 461 78.883 7 
 366 25.497 19  462 136.800 1 
 369 28.001 18  464 18.964 22 
 372 2.429 31  465 -1.519 34 
 373 0.248 32  466 35.603 17 
 374 124.706 2  467 -1.567 35 
 375 81.000 6  475 3.770 30 
 376 -1.619 36  476 38.329 16 
 380 55.191 13  477 -0.910 33 
 383 89.380 5  484 10.667 25 
 384 10.662 25 2068 26 60.169 11 
    386 16.119 23  31 73.754 9 
 387 8.235 27  32 70.110 10 
 389 57.109 12 2150 5 20.089 21 
 391 113.611 3  10 50.949 14 
 392 74.106 8 2160 6 13.360 24 
 393 41.970 15  7 8.699 26 
207 457 6.635 28     
 458 22.382 20     
 59 
4.13.2 !+ก](:++ RANGE EQUALIZATION 
ก/8?)*EC/*)&(J/9=C/()>5-3S,J3ก6REQ978'KL?;'C/ก/8:8)&:8P3 5-3J6DK Range 
Equalization ?;9K(J/9E;Q-K+*5-3 SCALE 9/กกJ,/J6DK Simple scaling HE;9K5)XT7-TZTก/8'C/
9/กกJ,/*)3TKX 
Q9WL-:8)&HกU  SCORE Q=8\?ก\ZSUJ6DKก/8 Average Mean Method 9/N/(,/  SCORE 
QN9W-TJ6DK Simple scaling  
 
กC/NT*ZNU  
Hij  =  (,/=A3=P*5-3 Fij 
Lij  =  (,/7LC/=P*5-3 Fij 
Rj  =  Hij- Lij 
jπ  =  (,/H(Q7-8G5-3 CRITERIA 'KL j 
jπ  = 
1
1
1 1p
jj jR R
−
=
 
  
 
∑  
rij =  (,/ SCALE 5-3 Fij  
ri =  jπ  Fij 
Fij  =  (,/TXC/NT)ก5-3 ALTERNATIVE 'KL i HE; CRITERIA 'KL j 
Wj  =  (,/5-3TXC/NT)ก5-3 CRITERIA 'KLกC/NT*ZNUR*+'KL 
W1 = 1.5, W2=1.5, W3=1.5, W4=3, W5=2.5 
Si =  (,/ SCORE 5-3 ALTERNATIVE 'KL i 
 
/i j ijS W W F
 
= × 
 
∑ ∑  
 
?;1*UJ,/ 
 
W∑  = 1.5+1.5+1.5+3+2.5 = 10 
 
    W1= 1.5/10 = 0.15  W2= 1.5/10 = 0.15    W3= 1.5/10 = 0.15 
    W4= 3/10    = 0.3  W5= 2.5/10 = 0.25 
 60 
7)J-+,/3ก/8N/(,/ S353 
H1  =  3.28841 
L1    =  0.51088 
R1    =  2.77753 
1
j
R
π
  =  0.511098 
1π    =  
1
j
R
π  = 0.511098
2.77753
 = 0.184012  
r11   =  0.184012 x F11 = 0.184012 x 2.12333 = 0.390718 
r12   =  2.385124 
r13   =  0.110678 
r14   =  0.511098 
r15   =  0.390306  
S353    =  0.390718 W1 - 2.385124 W2 + 0.110678 W 3+ 0.511098 W 4 
    + 0.390306 W 5 
         =  0.390718 (0.15) - 2.385124(0.15) + 0.110678(0.15)+ 0.511098(0.3)  
    + 0.390306 (0.25) 
S353   =  -0.03165 
 
?/ก=9ก/8kE8J9 S353  ?;QN\T1*UJ,/?;9KQ(8WL-3N9/+E&ZT CRITERIA 'KL 2 ^jL3ก\(W- 
(J/9กJU/3k6J'/3 Q:TQV8/;J,/OU/+6L3E*(J/9กJU/3k6J'/3?;+6L3'C/ZNU(,/ SCORE QV6L95jXT?j37U-3Z=,
Q(8WL-3N9/+E&Q5U/1: =,JT(,/ CRITERIA -WLT  T)XTQ9WL-QV6L9(,/ CRITERIA ?;+6L3'C/ZNU(,/ SCORE 
QV6L95jXT?j37U-3Z=,Q(8WL-3N9/+&JกQ5U/1: HE;H=*3(,/')X3N9*ZT7/8/3'KL 4.22 ^jL3(,/ SCORE 5-3H7,
E;S,J3OTT?;&-กOj3-)T*)&5-3 ALTERNATIVE HE;?;7U-3TC/(,/-)T*)&1:QzEKL+ก)&J6DK 
Simple linearization HE; J6DK  Simple linearization ?j3?;=/9/8O=8P:1*UJ,/S,J3OTTZ*(J8?;
:8)&:8P3ก,-T 
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7/8/3'KL 4.22 (,/ SCORE 'KL(C/TJF1*U?/กJ6DK RANGE EQUALIZATION 
N9/+
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?;
:8)&:8P3 
N9/+ 
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?;
:8)&:8P3 
205 353 -0.03165 9 207 461 -0.13066 15 
 366 -0.15291 19  462 -0.00462 5 
 369 -0.1505 18  464 -0.18471 28 
 372 -0.07166 10  465 -0.21346 35 
 373 -0.1311 16  466 -0.18657 30 
 374 0.037473 2  467 -0.21447 36 
 375 -0.0274 6  475 -0.20273 33 
 376 -0.17039 25  476 -0.17948 27 
 380 0.046447 1  477 -0.20065 32 
 383 -0.0019 4  484 -0.20844 34 
 384 -0.16338 21 2068 26 -0.17133 26 
 386 -0.14911 17  31 -0.0866 12 
 387 -0.16416 22  32 -0.16327 20 
 389 -0.09111 13 2150 5 -0.18587 29 
 391 0.005139 3  10 -0.07608 11 
 392 -0.02162 7 2160 6 -0.16683 24 
 393 -0.04415 8  7 -0.16434 23 
207 457 -0.19273 31     
 458 -0.09924 14     
 
 
 
 
 
 
 
 62 
4.13.3 !+ก](:++ SIMPLE LINEARIZATION 
ก/8?)*EC/*)&(J/9=C/()>5-3S,J3ก6REQ978'KL?;'C/ก/8:8)&:8P3 5-3J6DK Simple 
Linearization ?;9K(J/9E;Q-K+*5-3 SCALE -+A,'KL(,/ 0 Oj3 1 9/กกJ,/J6DK Simple scaling H7,?;TU-+
กJ,/J6DK Range Equalization HE;9K5)XT7-TZTก/8'C/*)3TKX 
Q9WL-:8)&HกU  SCORE Q=8\?ก\ZSUJ6DKก/8 Average Mean Method 9/N/(,/  SCORE 
QN9W-T=-3J6DK'KLk,/T9/ 
 
กC/NT*ZNU  
Hij   =  (,/=A3=P*5-3 Fij 
Lij   =  (,/7LC/=P*5-3 Fij 
Rj   =  Hij- Lij 
rij   =  
j ij
j
H F
R
−   =C/N8)& CRITERIA 'KL9K(,/E&^jL3ก\(W-(J/9กJU/3k6J'/3 
rij   =  
ij j
j
F L
R
−   =C/N8)& CRITERIA 'KL9K(,/&Jก^jL3ก\(W- CRITERIA 'KLQNEW- 
Fij   =  (,/TXC/NT)ก5-3 ALTERNATIVE 'KL i HE; CRITERIA 'KL j 
Wj   =  (,/5-3TXC/NT)ก5-3 CRITERIA 'KLกC/NT*ZNUR*+'KL 
W1  = 1.5, W2=1.5, W3=1.5, W4=3, W5=2.5 
Si     =  (,/ SCORE 5-3 ALTERNATIVE 'KL i 
 
/i j ijS W W F
 
= × 
 
∑ ∑  
 
6. 
 
W∑  = 1.5+1.5+1.5+3+2.5 = 10 
 
    W1 = 1.5/10 = 0.15  W2 = 1.5/10 = 0.15      W3 = 1.5/10 = 0.15 
    W4 = 3/10    = 0.3  W5 = 2.5/10 = 0.25  
 63 
7)J-+,/3ก/8N/(,/ S353 
F11  =  2.12333, F12 = 7, F13 = 0.526, F14 = 2, F15 = 42 
H2  =  7 
L1 =  0.51088, L3= 0.027, L4= 1, L5= 0 
R1 =  2.77753, R2= 1.5, R3= 2.429, R4= 2, R5= 55 
 
r11  =  
11 1
1
F L
R
−   = 2.12333 0.51088
2.77753
−  = 0.580534 
r12  =  
2 12
2
H F
R
−  = 7 7
1.5
−  = 0           
                        
r13  =  
13 3
3
F L
R
−  = 0.526 0.027
2.429
−  = 0.205434 
 
r14  =  
14 4
4
F L
R
−  = 2 1
2
−  = 0.5 
 
r15  =  
15 5
5
F L
R
−  = 42 0
55
−  = 0.763636 
 
S353  =  0.580534 W1 -0W2 +0.205434W3+0.5W4 +0.763636 W5 
=  0.580534 (0.15) -0 (0.15) +0.205434 (0.15)+ 0.5 (0.3) 
+0.763636 (0.25)  
S353  =  0.458804 
 
?/ก=9ก/8kE8J9 S353  ?;QN\T1*UJ,/?;9KQ(8WL-3N9/+E&ZT CRITERIA 'KL 2 ^jL3ก\
(W- (J/9กJU/3k6J'/3 Q:TQV8/;J,/OU/+6L3E*(J/9กJU/3k6J'/3?;+6L3'C/ZNU(,/ SCORE QV6L95jXT?j37U-3
Z=,Q(8WL-3N9/+E&Q5U/1: =,JT(,/ CRITERIA -WLT  T)XTQ9WL-QV6L9(,/ CRITERIA ?;+6L3'C/ZNU(,/ 
SCORE QV6L95jXT?j37U-3Z=,Q(8WL-3N9/+&JกQ5U/1: HE;H=*3(,/')X3N9*ZT7/8/3'KL 4.23 ^jL3(,/ 
SCORE 5-3H7,E;S,J3OTT?;&-กOj3-)T*)&5-3 ALTERNATIVE HE;?;7U-3TC/(,/-)T*)&1:QzEKL+
ก)&J6DK  Simple Scaling HE; J6DK Range Equalization ?j3?;=/9/8O=8P:1*UJ,/S,J3OTTZ*(J8?;
:8)&:8P3ก,-T 
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7/8/3'KL 4.23 (,/ SCORE 'KL(C/TJF1*U?/กJ6DK SIMPLE LINEARIZATION 
N9/+
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?; 
:8)&:8P3 
N9/+ 
QE5
OTT 
ก6RE 
Q978 
'KL 
(,/ 
SCORE 
-)T*)&'KL?; 
:8)&:8P3 
205 353 0.458804 8 207 461 0.26509 14 
 366 0.221552 18  462 0.511694 5 
 369 0.226283 17  464 0.159334 26 
 372 0.380527 10  465 0.103086 33 
 373 0.264245 15  466 0.155705 27 
 374 0.594053 2  467 0.10111 32 
 375 0.46713 7  475 0.124095 30 
 376 0.187361 22  476 0.169576 25 
 380 0.611617 1  477 0.128158 29 
 383 0.517016 4  484 0.112906 31 
 384 0.201072 20 2068 26 0.185521 23 
    386 0.228998 16  31 0.351294 11 
 387 0.199553 21  32 0.201294 19 
 389 0.342483 12 2150 5 -0.04294 34 
 391 0.530791 3  10 0.171885 24 
 392 0.478442 6 2160 6 -0.10567 36 
 393 0.434358 9  7 -0.10081 35 
207 457 0.143647 28     
 458 0.326563 13     
 
 
 
 65 
4.13.4 ก

	  
ก/8?)*EC/*)&(J/9=C/()>5-3S,J3ก6REQ978'KL?;'C/ก/8:8)&:8P3 5-3')X3=/9J6DK?;
QEW-กZSUJ6DKก/8:8)&=Qก\EJ6DK Range equalization HE;J6DK Simple linearization 9/'C/ก/8N/(,/(C/7-&
'KL*K'KL=P*5-3-)T*)&'KL1*U5-3H7,E;S,J3OTT R*+ก/8N/(,/QzEKL+5-3(C/7-&5-3')X3=-3J6DKQTWL-3?/กJ,/
J6DK Simple scaling T)XT9K(,/=Qก\E'KLN,/3ก)T'C/ZNUก/8?)*EC/*)&5-3J6DKTKX9K(J/9(E/*Q(EWL-T?/ก(J/9
Q:T?8639/ก ^jL3kEE)VDG'KL1*U?/กJ6DK:8)&=Qก\E Range equalization HE;J6DK Simple linearization ?;
Q:T(,/(C/7-&'KL9K(J/9QN9/;=9'KL=P* *)3H=*3ZT7/8/3'KL 4.24 
 
7/8/3'KL 4.24 H=*3(,/ CRITERIA HE; ALTERNATIVE 5-3-)T*)&QzEKL+'KL*K'KL=P* 
N9/+QE5
OTT 
ก6REQ978'KL 
-)T*)&'KL1*U5-3J6DK 
Range equalization 
-)T*)&'KL1*U5-3J6DK 
Simple linearization 
-)T*)&QzEKL+
'KL*K'KL=P* 
205 353 9 8 9 
 366 19 18 20 
 369 18 17 17 
 372 10 10 10 
 373 16 15 16 
 374 2 2 2 
 375 6 7 6 
 376 25 22 23 
 380 1 1 1 
 383 4 4 4 
 384 21 20 19 
 386 17 16 18 
 387 22 21 22 
 389 13 12 12 
 391 3 3 3 
 392 7 6 7 
 393 8 9 8 
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7/8/3'KL 4.24 H=*3(,/ CRITERIA HE; ALTERNATIVE 5-3-)T*)&QzEKL+'KL*K'KL=P* (7,-) 
N9/+QE5
OTT 
ก6REQ978'KL 
-)T*)&'KL1*U5-3J6DK 
Range equalization 
-)T*)&'KL1*U5-3J6DK 
Simple linearization 
-)T*)&QzEKL+
'KL*K'KL=P* 
207 457 31 28 28 
 458 14 13 13 
 461 15 14 14 
 462 5 5 5 
 464 28 26 26 
 465 35 33 36 
 466 30 27 27 
 467 36 32 35 
 475 33 30 33 
 476 27 25 25 
 477 32 29 31 
 484 34 31 34 
2068 26 26 23 24 
 31 12 11 11 
 32 20 19 21 
2150 5 29 34 32 
 10 11 24 15 
2160 6 24 36 30 
 7 23 35 29 
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ก/8=8U/3H&&?C/E-3QVWL-(/*(;QT?C/TJT-P&)76QN7P9K&'&/'=C/()>ZTก/8J6Q(8/;NG5U-9AE
-P&)76QN7P H&&?C/E-3*)3กE,/JQ:TH&&?C/E-3'/3=O676 (Statistical models) 'KLZSU-D6&/+(J/9=)9V)TDG
8;NJ,/3?C/TJT-P&)76QN7P'KLQก6*5jXT&TOTTก)&:M??)+'KLQกKL+J5U-3ก)&E)ก0F;'/3Q85/(F675-3OTTHE;
=./V?8/?8 9)T?;S,J+ZTก/8TC/Q=T-HkTก/8:8)&:8P3'/3NEJ3 QVWL-:-3ก)THE;HกU15-P&)76QN7P'KL
Qก6*5jXT T-ก?/กTKX+)3TC/1:ZSUV6?/8F/8,J9ZTก/8--กH&&'/3Q85/(F675-3'/3NEJ3*UJ+ ก/8
J6Q(8/;NG')X3N9*ZT3/TJ6?)+z&)&TKX1*UTC/9/=8P:ZTN)J5U-=8P:kEก/8<jก0/HE;5U-Q=T-HT;^jL3H+ก
7/9J)7OP:8;=3(GHE;HTJ'/3:8;+Pก7GZSUZTก/8<jก0/(W- 1) QVWL-<jก0/Oj3:M??)+'KL9K-6'D6VE7,-ก/8
Qก6*-P&)76QN7P&T'/3NEJ3:8;Q.'=-3S,-3?8/?8Q57T-กQ9W-3T(88/S=K9/ 2) QVWL-=8U/3H&&?C/E-3
'C/T/+?C/TJT-P&)76QN7P 3) QVWL-'*=-&kE5-3ก/8Q:EKL+TH:E3E)ก0F;'/3Q85/(F675-3OTT7,-
?C/TJT-P&)76QN7P HE; 4) QVWL-'C/ก/8?)*EC/*)&ก/8:8)&:8P3OTT 
 
5.1  ก##'+0 
3/TJ6?)+z&)&TKXZSU5U-9AE-P&)76QN7P?/กH&&8/+3/T-P&)76QN7P&T'/3NEJ3 (=.3-02) 'KL
8J&8J9R*+ก-3J6<Jก889?8/?8 ก89'/3NEJ3 8;NJ,/3J)T'KL 1 7PE/(9 V.<. 2546 ?TOj3J)T'KL 30 
ก)T+/+T V.<. 2549 8J9S,J3QJE/ 3 :yQ7\9 '/3NEJ3'KLQEW-กZSUQ:T7)JH'T'/3NEJ3=-3S,-3?8/?8
T-กQ9W-31*UHก, 5U-9AE')X3N9* 3 :y?/ก 166 S,J3OTT (Physical section) 8J9Q:T5U-9AES,J3OTT'KL
J6Q(8/;NG (Analytical section) ?C/TJT 498 SP* ?/ก 6 Q=UT'/3^jL31*UHก, '/3NEJ3=/+ 205 (ก9.'KL 
342+014 Oj3 ก9.'KL 394+187), 207 (ก9.'KL 448+294 Oj3 ก9.'KL 484+673), 2067 (ก9.'KL 1+000 Oj3 ก9.
'KL 8+000), 2068 (ก9.'KL 22+087 Oj3 ก9.'KL 44+116), 2150 (ก9.'KL 0+000 Oj3 ก9.'KL 20+845) HE; 
2160 (ก9.'KL 0+000 Oj3 ก9.'KL 32+463) ^jL3Q:TOTTZTQ57T-กQ9W-3T(88/S=K9/ 5U-9AE')X3N9*
=/9/8OH&,3--กQ:T 3 กEP,9(W- 
กEP,95U-9AE?C/TJT-P&)76QN7PH+กQ:T 3 :8;Q.'1*UHก, ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* 
(TOTACC) 57 8/+ :8;ก-&*UJ+?C/TJT-P&)76QN7PQก6*ZTS,J3OTT 202 8/+ (82%) R*+H+กQ:T
?C/TJT-P&)76QN7PQก6*ZTS,J3OTTOj3 53 8/+ (6*Q:T 93% Q:T'/3783 42 8/+ (74%) HE;'KL'/3R(U3 
11 8/+ (19%) =,JT&86QJF'KLQ:T'/3H+ก7,/3  9KQVK+3 4 8/+(6*Q:T 7% -P&)76QN7P'KLQก6*ก/8&/*Q?\& 
(INJACC) 36 8/+ HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (FATACC) 13 8/+ 
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กEP,95U-9AE1*T/96ก H+ก1*UQ:T :869/F?8/?8QzEKL+7,-J)T7E-*:y (AADT) NT,J+V)T()T7,-
J)T :869/Fก/8ZSU8O (VEX) NT,J+EU/T()T-ก6REQ978 HE;8U-+E;8ONT)ก (HV) 
กEP,95U-9AE=O67+G 1*UHก, (J/9กJU/3k6J'/3 (PW) (J/9กJU/31NE,'/3 (SW) (J/9Q8\J
--กH&& (DS) -3</R(U38/& (HC) 8U-+E;'/3E/*S)T (VG) 8U-+E;Q57NU/9H^3 (NSD) ?C/TJT'/3
QSWL-97,-ก6REQ978 (RC) HE;ก/89K/19,9K'/3H+ก 
 
5.2  #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1)   :M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KL Qก6*5jXT')X3N9* (TOTACC) 9/ก'KL=P*9K-+A,
*UJ+ก)T 3 :M??)+ (W- ?C/TJT'/3QSWL-97,-ก6REQ978 HE;:869/F?8/?8QzEKL+7,-J)T7E-*:y :M??)+'KL9K
-6'D6VE8-3E39/1*UHก, (J/9กJU/31NE,'/3HE;:M??)+'KL19,9K-6'D6VE7,-ก/8Qก6*-P&)76QN7PZTกEP,9TKX
QE+ (V6?/8F/'KL8;*)&T)+=C/()> 0.10) (W- 8U-+E;8ONT)ก (J/9Q8\J--กH&& -3</R(U38/& Q57
NU/9H^3HE;ก/89K/19,9K'/3H+กZTS,J3OTTT)XT  
2)   :M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& (INJACC) 9/ก'KL=P*9K-+A,*UJ+ก)T 
2 :M??)+ (W- 8U-+E;'/3E/*S)T HE;:869/F?8/?8QzEKL+7,-J)T7E-*:y :M??)+'KL9K-6'D6VE8-3E39/
1*UHก, (J/9กJU/3k6J'/3 1NE,'/3 
3)   :M??)+'KL9K-6'D6VE7,-?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 (FATACC) 9/ก'KL=P* (W-8U-+E;
'/3E/*S)T :M??)+'KL9K-6'D6VE8-3E39/1*UHก, :869/F?8/?8QzEKL+7,-J)T7E-*:y 
4)   :M??)+'KL'*=-&HEUJV&J,/19,9K(J/9=)9V)TDGก)&ก/8Qก6*-P&)76QN7P'Pก:8;Q.' V6?/8F/'KL
8;*)&T)+=C/()> 0.10 1*UHก, ก/89K/19,9K'/3H+ก 
5)   :M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P9/ก'KL=P* (W-8U-+E;'/3E/*S)T 
 
5.3  	
 
ก/8V)T/H&&?C/E-3-P&)76QN7P?C/HTกQ:T 3 กEP,9(W-H&&?C/E-3=C/N8)&?C/TJT-P&)76QN7P'KL
Qก6*5jXT')X3N9* ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& HE;?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67H7,E;กEP,9
?;ZSU7)JH&&?C/E-3ก/8O*O-+V)J^-3 (Poisson Regression Model, PR Model)  
ก/8=8U/3H&&?C/E-3Q86L9?/กก/8H&,35U-9AE--กQ:T 2 =,JT1*UHก, 5U-9AE=8U/3H&&?C/E-3 
(266 S,J3OTT)=C/N8)&-P&)76QN7P'KLQก6*5jXT')X3N9* HE;5U-9AE=8U/3H&&?C/E-3 (300 S,J3OTT) 
=C/N8)&-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;7/+ =,JT5U-9AE'*=-& (232 S,J3OTT) =C/N8)&-P&)76QN7P'KL
Qก6*5jXT')X3N9* HE;5U-9AE'*=-& (198 S,J3OTT) =C/N8)&-P&)76QN7P'KLQก6*ก/8&/*Q?\&HE;7/+
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ก/8=8U/3H&&?C/E-3V6?/8F/:M??)+'KL9K-6'D6VE7,-ก/8Qก6*-P&)76QN7P V6?/8F/-6'D6VE8;NJ,/37)JH:8
-6=8; 7,-?/กT)XTTC/5U-9AE=8U/3H&&?C/E-39/Q5U/=9ก/88A:H&&?C/E-3'KLกC/NT*1JU 'C/ก/8
:8)&Q'K+&H&&?C/E-3HE;()*QEW-กH&&?C/E-3'KLQN9/;=9'KL=P* HE;'C/ก/878J?=-&(J/9Q'KL+3783
5-3H&&?C/E-3ก)&5U-9AE'*=-& 
kEก/8V)T/H&&?C/E-3V&J,/H&&?C/E-3'KLQN9/;=9(W- H&&?C/E-3ZT8A:5-3 PR Model 
N8W- 
 
TOTACC Model ( )3.5159 0.0520Y VEX EXP RC= × − +   
 
INJACC Model   ( )8.0262 0.6999 0.4104Y VEX EXP PW VG= × − − +  
 
FATACC Model ( )4.0771 0.3140Y VEX EXP VG= × − +   
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5.4  กก$*+ 
PR Model T-ก?/ก?;=/9/8OTC/9/:8;+Pก7GZSU:8;9/F?C/TJT-P&)76QN7P'KL(/*J,/?;E*E3
-)TQTWL-3?/กก/8:8)&:8P3-3(G:8;ก-&'/3ก/8--กH&&E)ก0F;Q85/(F675-3OTT&/3
-3(G:8;ก-&&TOTT=-3S,-3?8/?8T-กQ9W-3HEUJ+)3=/9/8OZSUH&&?C/E-3kE'*=-&ก/8
Q:EKL+TH:E3'/3Q85/(F675-3OTT7,-ก/8Qก6*-P&)76QN7P1*U ก/8:8;+Pก7GZSUH&&?C/E-3TKXH&,3
--กQ:T 3 ก8FK<jก0/1*UHก, 
1)   kE'KLQก6*5jXT?/กก/8E*(,/8U-+E;'/3E/*S)TH=*3ZT7/8/3'KL 4.16 V&J,/ก/8E*E35-3
8U-+E;'/3E/*S)T'Pก  1% =/9/8OE*?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&1*U9/กกJ,/8U-+E; 3 ?/ก
?C/TJT-P&)76QN7P'KLQ*69'KLQ(+Qก6*5jXT HE;=/9/8OE*?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ671*U9/กกJ,/
8U-+E; 20 ?/ก?C/TJT-P&)76QN7PQ*69'KLQ(+Qก6*5jXT 
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2)   ก/85+/+(J/9กJU/3k6J'/3 0.5 Q978 1.0 Q978HE; 1.5 Q978 V&J,/ก/8QV6L9(J/9กJU/3
'Pก 0.5 Q978 =/9/8OE*?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&9/กกJ,/8U-+E; 15 ?/ก-P&)76QN7PQ*69'KLQ(+
Qก6*5jXT 
3)   ก/8E*?C/TJT'/3QSWL-97,-ก6REQ978E3'Pก  1 7,-ก6REQ978 =/9/8OE*?C/TJT
-P&)76QN7P'KLQก6*5jXT')X3N9*1*U:8;9/F8U-+E; 10 ?/ก?C/TJT-P&)76QN7PQ*69'KLQ(+Qก6*5jXT 
 
5.5  ก(4+ก+.> 
ก/8?)*EC/*)&ก/8:8)&:8P3OTT?;ZSUJ6DKก/8N/S,J3OTT'KLT,/?;'C/ก/8:8)&:8P3?/กก/8N/(,/ 
SCORE 5-3OTTH7,E;S,J3 R*+5U-9AE'C/ก/8:8)&=Qก\EH&&J6DK Range equalization HE;J6DK 
Simple linearization ?;1*US,J3OTT'KLT,/?;'C/ก/8:8)&:8P39/ก'KL=P*(W-'/3NEJ3N9/+QE5 205 
9/กกJ,/N9/+QE5-WLT   QV8/;J,/9K:M??)+?C/TJT'/3QSWL-97,-ก6REQ978 HE;(J/9OKL5-3ก/8Qก6*
-P&)76QN7PZTS,J3 3 :y5-3OTT'KL=,3kE7,-ก/8Qก6*-P&)76QN7PR*+783 9K(,/TXC/NT)ก5-3:M??)+9/กกJ,/'/3
NEJ3-WLT 
 
5.6  '+

-) ก	#*
(.7 
Oj3H9UJ,/?;9Kก/8+WT+)TJ,/8;&&ก/8Qก\&5U-9AE-P&)76QN7P5-3ก89'/39K(J/9OAก7U-3HE;
T,/QSWL-OW-ก\7/9 H7,+)39K5U-9AE-P&)76QN7P'KL+)319,1*U8)&&)T'jกN8W-8/+3/T QS,T -P&)76QN7P&/38/+kAU5)&5KL
ST'8)V+G=6T5-3'/3NEJ3Q=K+N/+HEUJNTK1: HE;OU/Q:T-P&)76QN7P'KLก,-ZNUQก6*(J/9Q=K+N/+QE\กTU-+
ก\?;19,9Kก/8Qก\&&)T'jก (QS,T 'C/ Post EU9) QV8/;-/+P(*K(J/9T/T ก/8?)*Q78K+9Q-ก=/8+P,3+/ก9/ก 
ก/8-3?j319,(PU9ก)&ก/8=8U/35jXTZN9, T-ก?/กTKX&/3(8)X35U-9AE-P&)76QN7P'KL+)319,1*U&)T'jกก\-/??; 
9/?/ก19,9Kก/8&)T'jก'KL5U-9AE-P&)76QN7P5-37C/8J? QTWL-3?/ก19,9K(A,ก8FK N8W-9KH7,(A,ก8FK+-9(J/9ก)T 
^jL3?;'C/ZNU=8P::M??)+'KL9K-6'D6VE-/?k6*VE/*1*U *)3T)XTQVWL-ZNU8;&&5U-9AE -P&)76QN7P5-3ก89
'/3NEJ39K(J/9OAก7U-3=A3=P*?j3(J8*C/QT6Tก/8Qก\&5U-9AE-P&)76QN7P'Pก8/+'KLQก6*5jXT&T'/3NEJ3 
8J9Oj3-P&)76QN7P'KL19,'C/ZNU-P:ก8FGN8W-=,JTNTjL3=,JTZ*5-3'/3Q=K+N/+*UJ+ T-ก?/กTKX5U-9AE5-3
=C/T)ก3/T7C/8J?HN,3S/76'KLก89'/3NEJ31*U=,3Q?U/NTU/'KL--ก1:Qก\&5U-9AE-P&)76QN7P(J8?;
*C/QT6Tก/8?)*Qก\&5U-9AE-P&)76QN7P'Pก8/+'KL9K(A,ก8FKHE;9K(A,ก8FK+-9(J/9ก)T HE;OU/ZTก/8J6?)+(8)X3
7,-1:9K?C/TJT5-35U-9AE'KL9/ก5jXT(J8?;ZSUH&&?C/E-3-WLT  Q5U/9/Q:8K+&Q'K+& QS,T H&&?C/E-3 
'J6T/9QS63E& (Negative Binomial Regression) Q:T7UT HE;OU/R(83ก/89K(J/9+/JOTT'KL9/ก5jXT 9K
Q?U/NTU/'KLNE/+=,JTQ5U/9/QกKL+J5U-3 ?;7U-3'C/ก/8ZNU(,/TXC/NT)ก5-3 CRITERIA R*+kAU'KLQกKL+J5U-3
*UJ+QVWL-(J/9OAก7U-3HE;=9&A8FGZTก/8J6Q(8/;NGkE 
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J)S86T'8G J6'+กPE. (2537). @# กก . (V69VG(8)X3'KL 1). ก8P3Q'V: =C/T)กV69VG
=6ก=GQ^\TQ7-8G. 
Q=869<)ก*6 V30GQ90/. (2545). H&&?C/E-3-P&)76QN7P=C/N8)&OTT=-3S,-3?8/?8ZTQ57T-กQ9W-3. 
J6'+/T6VTDG:86>>/J6<Jก889</=789N/&)F67 9N/J6'+/E)+QSK+3ZN9,: 5-30. 
Q-กT86T'8G ?)T';J3<G. (2547). H&&?C/E-3-P&)76QN7P&86QJF=/9H+ก&T'/3NEJ3=-3S,-3?8/?8
T-กQ9W-3. J6'+/T6VTDG:86>>/J6<Jก889</=789N/&)F67 9N/J6'+/E)+QSK+3ZN9, : 1-5. 
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 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 205 342 0 0 0 6.037 2.20351 18.2 7 3 80 0.347 0.511 0 6 0 
    343 0 0 0 6.037 2.20351 18.2 7 3 80 0.165 0.742 0 6 0 
    344 0 0 0 6.037 2.20351 18.2 7 3 80 0.211 0.744 0 31 0 
    345 0 0 0 6.037 2.20351 18.2 7 3 80 0.347 0.831 0 3 0 
    346 0 0 0 6.037 2.20351 18.2 7 3 80 1.523 0.139 30 4 0 
    347 0 0 0 6.037 2.20351 18.2 7 3 80 1.989 1.453 0 18 0 
    348 0 0 0 6.037 2.20351 18.2 7 3 80 2.992 0.446 0 7 0 
    349 0 0 0 6.037 2.20351 18.2 7 3 80 3.462 0.293 30 7 0 
    350 0 0 0 6.037 2.20351 18.2 7 3 80 1.723 0.56 0 0 0 
    351 0 0 0 6.037 2.20351 18.2 7 3 80 0.899 0.349 0 8 0 
    352 0 0 0 6.037 2.20351 18.2 7 3 80 0.421 0.262 0 11 0 
    353 1 0 0 6.037 2.20351 18.2 7 3 80 0.392 0.526 0 42 0 
    354 0 0 0 6.037 2.20351 18.2 7 3 80 0.331 0.465 0 12 0 
    355 0 0 0 6.037 2.20351 18.2 7 3 80 1.445 0.326 0 9 0 
    356 0 0 0 6.037 2.20351 18.2 7 3 80 2.486 0.753 0 8 0 
    357 0 0 0 6.037 2.20351 18.2 7 3 80 1.115 0.436 0 5 0 
    358 0 0 0 6.037 2.20351 18.2 7 3 80 0.331 0.132 30 33 0 
TOTACC     =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC       =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\&  DS      =   (J/9Q8\J--กH&&         
FATACC     =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67  HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T        
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3    
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978       
PW              =   (J/9กJU/3k6J'/3  IN      =    ก/89K/19,9K'/3H+ก 
  
75 
75 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 205 361 0 0 0 6.037 2.20351 18.2 7 3 80 1.778 0.038 0 7 1 
    362 0 0 0 8.87 3.23755 16.48 7 3 80 1.265 0.164 0 15 0 
    363 0 0 0 8.87 3.23755 16.48 7 3 80 2.656 0.213 0 3 0 
    364 0 0 0 8.87 3.23755 16.48 7 3 80 2.332 0.032 0 3 0 
    365 0 0 0 8.87 3.23755 16.48 7 3 80 1.445 0.571 0 9 1 
    366 0 0 0 8.87 3.23755 16.48 7 3 80 0.888 0.376 35 11 0 
    369 0 0 0 8.87 3.23755 16.48 7 3 80 1.133 0.379 0 12 0 
    370 0 0 0 8.87 3.23755 16.48 7 3 80 0.744 0.552 0 14 0 
    371 0 0 0 8.87 3.23755 16.48 7 3 80 0.69 1.185 0 2 0 
    372 1 1 0 8.87 3.23755 16.48 7 3 80 1.033 1.331 0 0 0 
    373 0 0 0 8.87 3.23755 16.48 7 3 80 1.291 1.877 0 0 0 
    374 2 1 0 8.87 3.23755 16.48 7 3 80 1.571 1.182 0 49 0 
    375 1 1 0 8.87 3.23755 16.48 7 3 70 8.119 0.378 0 32 0 
    376 0 0 0 8.87 3.23755 16.48 7 3 80 5.529 0.632 0 0 0 
    377 0 0 0 8.87 3.23755 16.48 7 3 80 3.623 1.153 0 0 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3     
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&     
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
 
  
76 
76 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 205 378 0 0 0 8.87 3.23755 16.48 7 3 80 2.814 0.745 100 2 0 
    379 0 0 0 8.87 3.23755 16.48 7 3 80 3.674 0.847 0 21 0 
    380 1 1 0 8.87 3.23755 16.48 7 3 80 1.592 1.172 55 20 0 
    381 0 0 0 8.87 3.23755 16.48 7 3 70 22.919 1.266 40 9 0 
    382 0 0 0 8.87 3.23755 16.48 7 3 80 1.692 1.351 55 22 0 
    383 1 1 0 8.87 3.23755 16.48 7 3 70 11.351 0.965 70 35 0 
    384 0 0 0 8.87 3.23755 16.48 7 3 80 2.916 0.486 30 5 0 
    385 0 0 0 8.87 3.23755 16.48 7 3 80 2.473 0.538 30 0 0 
    386 1 1 1 8.87 3.23755 16.48 7 3 80 9.594 0.791 65 7 0 
    387 0 0 0 8.87 3.23755 16.48 7 3 80 1.058 0.535 33 4 0 
    388 0 0 0 8.87 3.23755 16.48 7 3 80 1.337 1.139 50 7 0 
    389 3 2 1 8.87 3.23755 16.48 7 3 80 0.852 1.451 38 23 0 
    391 0 0 0 8.87 3.23755 16.48 7 3 80 0.542 0.452 0 45 0 
    392 0 0 0 8.87 3.23755 16.48 7 3 80 0.591 0.782 0 29 0 
    393 1 0 1 8.87 3.23755 16.48 7 3 80 0.923 1.025 0 16 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
77 
77 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 207 448 0 0 0 6.461 2.35827 23.63 7 3 80 1.253 0.762 5 3 0 
    449 0 0 0 6.461 2.35827 23.63 7 3 80 1.342 0.552 0 16 0 
    450 0 0 0 6.461 2.35827 23.63 7 3 70 1.651 1.015 0 20 0 
    451 0 0 0 6.461 2.35827 23.63 7 3 80 1.181 0.252 0 0 0 
    452 0 0 0 6.461 2.35827 23.63 7 3 80 0.859 0.223 35 12 0 
    453 0 0 0 6.461 2.35827 23.63 7 3 80 1.422 0.138 35 7 0 
    454 0 0 0 6.461 2.35827 23.63 7 3 80 8.35 0.323 22 13 0 
    455 0 0 0 6.461 2.35827 23.63 7 3 80 1.563 0.419 5 16 0 
    456 0 0 0 6.461 2.35827 23.63 7 3 80 0.867 0.757 20 10 0 
    457 1 2 1 6.461 2.35827 23.63 7 3 80 0.936 0.757 0 4 0 
    458 3 2 0 6.461 2.35827 23.63 7 3 80 1.389 0.922 0 9 0 
    459 0 0 0 6.461 2.35827 23.63 7 3 80 1.068 0.522 0 3 1 
    460 0 0 0 6.461 2.35827 23.63 7 3 80 1.421 0.951 0 15 0 
    461 0 0 0 6.461 2.35827 23.63 7 3 80 5.055 0.589 70 33 1 
    462 0 0 0 6.461 2.35827 23.63 7 3 80 1.249 0.534 55 55 0 
    463 0 0 0 6.461 2.35827 23.63 7 3 80 1.571 3.554 0 41 0 
    464 0 0 0 6.461 2.35827 23.63 7 3 70 10.238 0.643 30 9 1 
    465 0 0 0 6.461 2.35827 23.63 7 3 80 1.362 0.321 100 1 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT(T&/*Q?\&  DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT(T7/+  HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก   
  
78 
78 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 207 466 0 0 0 6.461 2.35827 23.63 7 3 80 1.265 0.069 30 16 0 
    467 1 0 0 6.461 2.35827 23.63 7 3 80 1.027 0.289 75 1 0 
    468 0 0 0 6.461 2.35827 23.63 7 3 80 5.528 0.425 15 8 1 
    469 0 0 0 6.461 2.35827 23.63 7 3 80 1.344 0.903 0 15 0 
    470 0 0 0 6.461 2.35827 23.63 7 3 80 2.231 0.672 15 9 0 
    471 0 0 0 6.461 2.35827 23.63 7 3 80 4.739 0.703 15 4 0 
    472 0 0 0 6.461 2.35827 23.63 7 3 80 2.279 0.714 0 2 0 
    473 0 0 0 6.461 2.35827 23.63 7 3 80 4.545 0.488 0 9 0 
    474 0 0 0 6.461 2.35827 23.63 7 3 80 2.144 0.578 0 27 0 
    475 0 0 0 6.461 2.35827 23.63 7 3 70 10.094 0.514 100 3 0 
    476 0 0 0 6.461 2.35827 23.63 7 3 80 2.322 0.22 15 17 0 
    477 3 3 0 6.461 2.35827 23.63 7 3 80 1.755 0.727 0 1 0 
    478 0 0 0 6.461 2.35827 23.63 7 3 80 3.678 0.177 0 0 0 
    479 0 0 0 6.461 2.35827 23.63 7 3 80 4.477 0.494 0 0 1 
    480 0 0 0 6.461 2.35827 23.63 7 3 80 2.733 0.227 0 3 0 
    481 0 0 0 6.461 2.35827 23.63 7 3 80 1.281 0.158 0 1 0 
    482 0 0 0 6.461 2.35827 23.63 7 3 80 1.929 0.267 0 11 0 
    483 0 0 0 6.461 2.35827 23.63 7 3 80 1.881 0.081 12 11 0 
  
  484 1 0 0 6.461 2.35827 23.63 7 3 80 1.674 0.112 50 6 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978 
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก 
  
79 
79 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 2067 1 0 0 0 5.543 2.02320 8.26 6 3 80 0.243 0.48 100 52 0 
    2 0 0 0 5.543 2.02320 8.26 6 3 80 1.005 0.731 0 61 0 
    3 0 0 0 5.543 2.02320 8.26 6 3 80 0.271 0.268 0 4 0 
    4 0 0 0 5.543 2.02320 8.26 6 3 80 0.505 0.203 0 6 0 
    5 0 0 0 5.543 2.02320 8.26 6 3 80 0.503 0.897 0 12 1 
    6 0 0 0 5.543 2.02320 8.26 6 3 80 0.207 0.822 0 11 1 
    7 0 0 0 5.543 2.02320 8.26 6 3 80 4.473 0.037 0 21 0 
    8 0 0 0 5.543 2.02320 8.26 6 3 80 4.497 0.103 200 13 0 
  2068 22 0 0 0 1.063 0.38800 23.71 7 2 80 2.214 0.191 5 9 0 
    23 0 0 0 1.063 0.38800 23.71 7 2 80 1.563 0.003 0 2 0 
    24 0 0 0 1.063 0.38800 23.71 7 2 80 3.361 0.113 0 9 0 
    25 0 0 0 1.063 0.38800 23.71 7 2 80 6.829 0.082 22 3 0 
    26 1 0 0 1.063 0.38800 23.71 7 2 80 1.668 0.066 30 26 1 
    27 0 0 0 1.063 0.38800 23.71 7 2 80 6.914 0.652 0 8 0 
    28 0 0 0 1.063 0.38800 23.71 7 2 80 6.669 0.604 25 4 0 
    29 0 0 0 1.063 0.38800 23.71 7 3 80 2.471 0.561 53 23 0 
    30 0 0 0 1.063 0.38800 23.71 7 3 80 3.029 0.303 0 35 0 
    31 0 0 0 1.063 0.38800 23.71 7 3 80 6.259 2.456 40 40 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก   
  
80 
80 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 2068 32 1 0 0 1.063 0.38800 23.71 7 3 80 2.363 0.027 25 30 0 
    33 0 0 0 1.063 0.38800 23.71 7 3 80 2.421 0.905 0 3 0 
    34 0 0 0 1.063 0.38800 23.71 7 3 70 9.358 0.02 5 12 0 
    35 0 0 0 1.063 0.38800 23.71 7 3 80 1.454 0.734 75 27 2 
    36 0 0 0 1.063 0.38800 23.71 7 3 80 2.807 0.437 0 16 0 
    37 0 0 0 1.063 0.38800 23.71 7 3 80 2.908 0.631 0 10 0 
    38 0 0 0 1.063 0.38800 23.71 7 3 80 1.324 0.532 20 13 0 
    39 0 0 0 1.063 0.38800 23.71 7 3 80 5.807 0.848 0 4 0 
    40 0 0 0 1.063 0.38800 23.71 7 3 80 2.055 0.194 0 9 0 
    41 0 0 0 1.063 0.38800 23.71 7 3 80 4.282 0.495 0 6 0 
    42 0 0 0 1.063 0.38800 23.71 7 3 80 1.025 0.615 0 5 0 
    43 0 0 0 1.063 0.38800 23.71 7 3 80 1.998 0.947 0 16 0 
    44 0 0 0 1.063 0.38800 23.71 7 3 80 1.822 0.584 20 16 0 
  2150 1 0 0 0 1.534 0.55991 20.99 6 2 80 4.906 0.005 50 27 1 
    2 0 0 0 1.534 0.55991 20.99 6 2 80 2.844 0.411 90 5 0 
    3 0 0 0 1.534 0.55991 20.99 6 2 80 0.534 0.268 300 4 0 
    4 0 0 0 1.534 0.55991 20.99 6 2 80 0.711 0.369 500 20 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
81 
81 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 2150 5 0 0 0 1.534 0.55991 20.99 6 2 80 0.532 0.215 20 10 0 
    6 0 0 0 1.534 0.55991 20.99 6 2 80 0.099 0.34 0 3 0 
    7 0 0 0 1.534 0.55991 20.99 6 2 80 0.022 0.128 0 22 0 
    8 0 0 0 1.534 0.55991 20.99 6 2 80 1.308 0.465 0 21 0 
    9 0 0 0 1.534 0.55991 20.99 6 2 80 1.852 0.229 0 3 0 
    10 0 0 0 1.534 0.55991 20.99 6 2 80 1.89 0.455 15 21 0 
    11 0 0 0 1.534 0.55991 20.99 6 2 80 1.176 0.636 35 17 0 
    12 0 0 0 1.534 0.55991 20.99 6 2 80 1.548 0.902 0 9 1 
    13 0 0 0 1.534 0.55991 20.99 6 2 80 1.766 0.409 0 0 0 
    14 0 0 0 1.534 0.55991 20.99 6 2 80 1.518 0.075 0 7 0 
    15 0 0 0 1.534 0.55991 20.99 6 2 70 7.314 0.319 25 5 0 
    16 0 0 0 1.534 0.55991 20.99 6 2 80 1.456 0.296 65 21 0 
    17 0 0 0 1.534 0.55991 20.99 6 2 80 1.525 0.419 35 33 0 
    18 0 0 0 1.534 0.55991 20.99 6 2 80 0.683 0.017 10 4 1 
  2160 0 0 0 0 1.358 0.49567 29.90 5.5 2 80 0.974 0.003 20 11 0 
    1 0 0 0 1.358 0.49567 29.90 5.5 2 80 1.112 0.023 40 11 1 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
 
  
82 
82 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 2160 2 0 0 0 1.358 0.49567 29.90 5.5 2 70 11.532 0.215 75 4 0 
    3 0 0 0 1.358 0.49567 29.90 5.5 2 70 12.099 0.347 25 3 0 
    4 0 0 0 1.358 0.49567 29.90 5.5 2 70 15.022 0.128 0 6 1 
    5 0 0 0 1.358 0.49567 29.90 5.5 2 70 9.308 0.465 55 30 0 
    6 0 0 0 1.358 0.49567 29.90 5.5 2 70 11.852 0.229 65 7 0 
    7 0 0 0 1.358 0.49567 29.90 5.5 2 70 10.891 0.455 20 5 0 
   8 0 0 0 1.358 0.49567 29.90 5.5 2 70 8.763 0.636 50 9 0 
    9 0 0 0 1.358 0.49567 29.90 5.5 2 70 16.548 0.902 20 8 0 
    10 0 0 0 1.358 0.49567 29.90 5.5 2 70 10.766 0.409 30 8 0 
    11 0 0 0 1.358 0.49567 29.90 5.5 2 70 9.518 0.750 80 24 0 
    12 0 0 0 1.358 0.49567 29.90 5.5 2 70 19.567 0.319 25 31 1 
   13 0 0 0 1.358 0.49567 29.90 5.5 2 70 10.737 0.796 0 7 0 
    14 0 0 0 1.358 0.49567 29.90 5.5 2 80 7.325 0.419 22 6 0 
    15 0 0 0 1.358 0.49567 29.90 5.5 2 80 3.686 0.176 900 4 0 
    16 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.223 0.211 600 30 0 
    17 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.439 0.113 200 29 0 
   18 0 0 0 1.358 0.49567 29.90 5.5 2 80 4.745 0.176 850 11 0 
    19 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.312 0.215 100 10 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก   
  
83 
83 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2547 (7,-) 
 
 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2547 2160 20 0 0 0 1.358 0.49567 29.90 5.5 2 80 1.532 0.0215 40 32 1 
    21 0 0 0 1.358 0.49567 29.90 5.5 2 80 1.847 0.0341 35 15 0 
    22 0 0 0 1.358 0.49567 29.90 5.5 2 80 1.677 0.0128 0 2 0 
    23 0 0 0 1.358 0.49567 29.90 5.5 2 80 1.308 0.0465 10 6 0 
    24 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.956 0.0229 15 4 0 
    25 0 0 0 1.358 0.49567 29.90 5.5 2 80 3.891 0.0455 0 6 0 
   26 0 0 0 1.358 0.49567 29.90 5.5 2 80 6.642 0.0636 0 20 0 
    27 0 0 0 1.358 0.49567 29.90 5.5 2 80 3.548 0.0902 0 7 0 
    28 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.766 0.0409 0 10 0 
    29 0 0 0 1.358 0.49567 29.90 5.5 2 80 7.566 0.0075 0 2 0 
    30 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.567 0.0319 10 11 0 
   31 0 0 0 1.358 0.49567 29.90 5.5 2 80 4.227 0.0796 0 25 1 
    32 0 0 0 1.358 0.49567 29.90 5.5 2 80 2.525 0.0419 0 0 1 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก 
    
 
 
  
84 
84 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 205 342 0 0 0 6.701 2.44587 24.22 7 3 80 0.347 0.511 0 6 0 
    343 0 0 0 6.701 2.44587 24.22 7 3 80 0.165 0.742 0 6 0 
    344 0 0 0 6.701 2.44587 24.22 7 3 80 0.211 0.744 0 31 0 
    345 0 0 0 6.701 2.44587 24.22 7 3 80 0.347 0.831 0 3 0 
    346 0 0 0 6.701 2.44587 24.22 7 3 80 1.523 0.139 30 4 0 
    347 0 0 0 6.701 2.44587 24.22 7 3 80 1.989 1.453 0 18 0 
    348 0 0 0 6.701 2.44587 24.22 7 3 80 2.992 0.446 0 7 0 
    349 0 0 0 6.701 2.44587 24.22 7 3 80 3.462 0.293 30 7 0 
    350 0 0 0 6.701 2.44587 24.22 7 3 80 1.723 0.56 0 0 0 
    351 0 0 0 6.701 2.44587 24.22 7 3 80 0.899 0.349 0 8 0 
    352 0 0 0 6.701 2.44587 24.22 7 3 80 0.421 0.262 0 11 0 
    353 0 0 0 6.701 2.44587 24.22 7 3 80 0.392 0.526 0 42 0 
    354 0 0 0 6.701 2.44587 24.22 7 3 80 0.331 0.465 0 12 0 
    355 0 0 0 6.701 2.44587 24.22 7 3 80 1.445 0.326 0 9 0 
    356 0 0 0 6.701 2.44587 24.22 7 3 80 2.486 0.753 0 8 0 
    357 0 0 0 6.701 2.44587 24.22 7 3 80 1.115 0.436 0 5 0 
    358 0 0 0 6.701 2.44587 24.22 7 3 80 0.331 0.132 30 33 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก   
  
85 
85 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 205 361 0 0 0 9.751 3.55912 14.6 7 3 80 1.778 0.038 0 7 1 
    362 0 0 0 9.751 3.55912 14.6 7 3 80 1.265 0.164 0 15 0 
    363 0 0 0 9.751 3.55912 14.6 7 3 80 2.656 0.213 0 3 0 
    364 0 0 0 9.751 3.55912 14.6 7 3 80 2.332 0.032 0 3 0 
    365 0 0 0 9.751 3.55912 14.6 7 3 80 1.445 0.571 0 9 1 
    366 1 0 0 9.751 3.55912 14.6 7 3 80 0.888 0.376 35 11 0 
    369 1 0 0 9.751 3.55912 14.6 7 3 80 1.133 0.379 0 12 0 
    370 0 0 0 9.751 3.55912 14.6 7 3 80 0.744 0.552 0 14 0 
    371 0 0 0 9.751 3.55912 14.6 7 3 80 0.69 1.185 0 2 0 
    372 1 1 0 9.751 3.55912 14.6 7 3 80 1.033 1.331 0 0 0 
    373 1 0 2 9.751 3.55912 14.6 7 3 80 1.291 1.877 0 0 0 
    374 0 0 0 9.751 3.55912 14.6 7 3 80 1.571 1.182 0 49 0 
    375 0 0 0 9.751 3.55912 14.6 7 3 70 8.119 0.378 0 32 0 
    376 1 0 0 9.751 3.55912 14.6 7 3 80 5.529 0.632 0 0 0 
    377 0 0 0 9.751 3.55912 14.6 7 3 80 3.623 1.153 0 0 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
86 
86 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 205 378 0 0 0 9.751 3.55912 14.60 7 3 80 2.814 0.745 100 2 0 
    379 0 0 0 9.751 3.55912 14.60 7 3 80 3.674 0.847 0 21 0 
    380 1 1 0 9.751 3.55912 14.60 7 3 80 1.592 1.172 55 20 0 
    381 0 0 0 9.751 3.55912 14.60 7 3 70 22.919 1.266 40 9 0 
    382 0 0 0 9.751 3.55912 14.60 7 3 80 1.692 1.351 55 22 0 
    383 0 0 0 9.751 3.55912 14.60 7 3 70 11.351 0.965 70 35 0 
    384 0 0 0 9.751 3.55912 14.60 7 3 80 2.916 0.486 30 5 0 
    385 0 0 0 9.751 3.55912 14.60 7 3 80 2.473 0.538 30 0 0 
    386 0 0 0 9.751 3.55912 14.60 7 3 80 9.594 0.791 65 7 0 
    387 1 0 0 9.751 3.55912 14.60 7 3 80 1.058 0.535 33 4 0 
    388 0 0 0 9.751 3.55912 14.60 7 3 80 1.337 1.139 50 7 0 
    389 0 0 0 9.751 3.55912 14.60 7 3 80 0.852 1.451 38 23 0 
    391 1 0 0 9.751 3.55912 14.60 7 3 80 0.542 0.452 0 45 0 
    392 1 1 0 9.751 3.55912 14.60 7 3 80 0.591 0.782 0 29 0 
    393 3 1 1 9.751 3.55912 14.60 7 3 80 0.923 1.025 0 16 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
   
     
  
87 
87 
 7/38/3'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 207 448 0 0 0 5.016 1.83084 22.97 7 3 80 1.253 0.762 5 3 0 
    449 0 0 0 5.016 1.83084 22.97 7 3 80 1.342 0.552 0 16 0 
    450 0 0 0 5.016 1.83084 22.97 7 3 70 1.651 1.015 0 20 0 
    451 0 0 0 5.016 1.83084 22.97 7 3 80 1.181 0.252 0 0 0 
    452 0 0 0 5.016 1.83084 22.97 7 3 80 0.859 0.223 35 12 0 
    453 0 0 0 5.016 1.83084 22.97 7 3 80 1.422 0.138 35 7 0 
    454 0 0 0 5.016 1.83084 22.97 7 3 80 8.35 0.323 22 13 0 
    455 0 0 0 5.016 1.83084 22.97 7 3 80 1.563 0.419 5 16 0 
    456 0 0 0 5.016 1.83084 22.97 7 3 80 0.867 0.757 20 10 0 
    457 0 0 0 5.016 1.83084 22.97 7 3 80 0.936 0.757 0 4 0 
    458 1 0 0 5.016 1.83084 22.97 7 3 80 1.389 0.922 0 9 0 
   459 0 0 0 5.016 1.83084 22.97 7 3 80 1.068 0.522 0 3 1 
    460 0 0 0 5.016 1.83084 22.97 7 3 80 1.421 0.951 0 15 0 
    461 1 0 1 5.016 1.83084 22.97 7 3 80 5.055 0.589 70 33 1 
    462 2 2 0 5.016 1.83084 22.97 7 3 80 1.249 0.534 55 55 0 
    463 0 0 0 5.016 1.83084 22.97 7 3 80 1.571 3.554 0 41 0 
    464 1 1 0 5.016 1.83084 22.97 7 3 70 10.238 0.643 30 9 1 
    465 1 0 1 5.016 1.83084 22.97 7 3 80 1.362 0.321 100 1 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
88 
88 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 207 466 1 0 1 5.016 1.83084 22.97 7 3 80 1.265 0.069 30 16 0 
    467 0 0 0 5.016 1.83084 22.97 7 3 80 1.027 0.289 75 1 0 
    468 0 0 0 5.016 1.83084 22.97 7 3 80 5.528 0.425 15 8 1 
    469 0 0 0 5.016 1.83084 22.97 7 3 80 1.344 0.903 0 15 0 
    470 0 0 0 5.016 1.83084 22.97 7 3 80 2.231 0.672 15 9 0 
    471 0 0 0 5.016 1.83084 22.97 7 3 80 4.739 0.703 15 4 0 
    472 0 0 0 5.016 1.83084 22.97 7 3 80 2.279 0.714 0 2 0 
    473 0 0 0 5.016 1.83084 22.97 7 3 80 4.545 0.488 0 9 0 
    474 0 0 0 5.016 1.83084 22.97 7 3 80 2.144 0.578 0 27 0 
    475 1 0 0 5.016 1.83084 22.97 7 3 70 10.094 0.514 100 3 0 
    476 0 0 0 5.016 1.83084 22.97 7 3 80 2.322 0.22 15 17 0 
   477 1 0 0 5.016 1.83084 22.97 7 3 80 1.755 0.727 0 1 0 
    478 0 0 0 5.016 1.83084 22.97 7 3 80 3.678 0.177 0 0 0 
    479 0 0 0 5.016 1.83084 22.97 7 3 80 4.477 0.494 0 0 1 
    480 0 0 0 5.016 1.83084 22.97 7 3 80 2.733 0.227 0 3 0 
    481 0 0 0 5.016 1.83084 22.97 7 3 80 1.281 0.158 0 1 0 
    482 0 0 0 5.016 1.83084 22.97 7 3 80 1.929 0.267 0 11 0 
    483 0 0 0 5.016 1.83084 22.97 7 3 80 1.881 0.081 12 11 0 
  
  484 1 0 0 5.016 1.83084 22.97 7 3 80 1.674 0.112 50 6 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
89 
89 
7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 2067 1 0 0 0 3.933 1.43555 11.01 6 3 80 0.243 0.48 100 52 0 
    2 0 0 0 3.933 1.43555 11.01 6 3 80 1.005 0.731 0 61 0 
    3 0 0 0 3.933 1.43555 11.01 6 3 80 0.271 0.268 0 4 0 
    4 0 0 0 3.933 1.43555 11.01 6 3 80 0.505 0.203 0 6 0 
    5 1 0 0 3.933 1.43555 11.01 6 3 80 0.503 0.897 0 12 1 
    6 0 0 0 3.933 1.43555 11.01 6 3 80 0.207 0.822 0 11 1 
    7 0 0 0 3.933 1.43555 11.01 6 3 80 4.473 0.037 0 21 0 
    8 0 0 0 3.933 1.43555 11.01 6 3 80 4.497 0.103 200 13 0 
  2068 22 0 0 0 0.907 0.33106 25.58 7 2 80 2.214 0.191 5 9 0 
    23 0 0 0 0.907 0.33106 25.58 7 2 80 1.563 0.003 0 2 0 
    24 0 0 0 0.907 0.33106 25.58 7 2 80 3.361 0.113 0 9 0 
    25 0 0 0 0.907 0.33106 25.58 7 2 80 6.829 0.082 22 3 0 
    26 0 0 0 0.907 0.33106 25.58 7 2 80 1.668 0.066 30 26 1 
    27 0 0 0 0.907 0.33106 25.58 7 2 80 6.914 0.652 0 8 0 
    28 0 0 0 0.907 0.33106 25.58 7 2 80 6.669 0.604 25 4 0 
    29 0 0 0 0.907 0.33106 25.58 7 3 80 2.471 0.561 53 23 0 
    30 0 0 0 0.907 0.33106 25.58 7 3 80 3.029 0.303 0 35 0 
    31 0 0 0 0.907 0.33106 25.58 7 3 80 6.259 2.456 40 40 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
90 
90 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 2068 32 0 0 0 0.907 0.33106 25.58 7 3 80 2.363 0.027 25 30 0 
    33 0 0 0 0.907 0.33106 25.58 7 3 80 2.421 0.905 0 3 0 
    34 0 0 0 0.907 0.33106 25.58 7 3 70 9.358 0.02 5 12 0 
    35 0 0 0 0.907 0.33106 25.58 7 3 80 1.454 0.734 75 27 2 
    36 0 0 0 0.907 0.33106 25.58 7 3 80 2.807 0.437 0 16 0 
    37 0 0 0 0.907 0.33106 25.58 7 3 80 2.908 0.631 0 10 0 
    38 0 0 0 0.907 0.33106 25.58 7 3 80 1.324 0.532 20 13 0 
    39 0 0 0 0.907 0.33106 25.58 7 3 80 5.807 0.848 0 4 0 
    40 0 0 0 0.907 0.33106 25.58 7 3 80 2.055 0.194 0 9 0 
    41 0 0 0 0.907 0.33106 25.58 7 3 80 4.282 0.495 0 6 0 
    42 0 0 0 0.907 0.33106 25.58 7 3 80 1.025 0.615 0 5 0 
    43 0 0 0 0.907 0.33106 25.58 7 3 80 1.998 0.947 0 16 0 
    44 0 0 0 0.907 0.33106 25.58 7 3 80 1.822 0.584 20 16 0 
  2150 1 0 0 0 1.282 0.46793 25.35 6 2 80 4.906 0.005 50 27 1 
    2 0 0 0 1.282 0.46793 25.35 6 2 80 2.844 0.411 90 5 0 
    3 0 0 0 1.282 0.46793 25.35 6 2 80 0.534 0.268 300 4 0 
    4 0 0 0 1.282 0.46793 25.35 6 2 80 0.711 0.369 500 20 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
91 
91 
7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 2150 5 0 0 0 1.282 0.46793 25.35 6 2 80 0.532 0.215 20 10 0 
    6 0 0 0 1.282 0.46793 25.35 6 2 80 0.099 0.34 0 3 0 
    7 0 0 0 1.282 0.46793 25.35 6 2 80 0.022 0.128 0 22 0 
    8 0 0 0 1.282 0.46793 25.35 6 2 80 1.308 0.465 0 21 0 
    9 0 0 0 1.282 0.46793 25.35 6 2 80 1.852 0.229 0 3 0 
    10 1 0 0 1.282 0.46793 25.35 6 2 80 1.89 0.455 15 21 0 
    11 0 0 0 1.282 0.46793 25.35 6 2 80 1.176 0.636 35 17 0 
    12 0 0 0 1.282 0.46793 25.35 6 2 80 1.548 0.902 0 9 1 
    13 0 0 0 1.282 0.46793 25.35 6 2 80 1.766 0.409 0 0 0 
    14 0 0 0 1.282 0.46793 25.35 6 2 80 1.518 0.075 0 7 0 
    15 0 0 0 1.282 0.46793 25.35 6 2 70 7.314 0.319 25 5 0 
    16 0 0 0 1.282 0.46793 25.35 6 2 80 1.456 0.296 65 21 0 
    17 0 0 0 1.282 0.46793 25.35 6 2 80 1.525 0.419 35 33 0 
    18 0 0 0 1.282 0.46793 25.35 6 2 80 0.683 0.017 10 4 1 
  2160 0 0 0 0 0.923 0.33690 9.21 5.5 2 80 0.974 0.003 20 11 0 
    1 0 0 0 0.923 0.33690 9.21 5.5 2 80 1.112 0.023 40 11 1 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
 
  
92 
92 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2548 (7,-) 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2548 2160 2 0 0 0 0.923 0.33690 9.21 5.5 2 70 11.532 0.215 75 4 0 
    3 0 0 0 0.923 0.33690 9.21 5.5 2 70 12.099 0.347 25 3 0 
    4 0 0 0 0.923 0.33690 9.21 5.5 2 70 15.022 0.128 0 6 1 
    5 0 0 0 0.923 0.33690 9.21 5.5 2 70 9.308 0.465 55 30 0 
    6 1 1 0 0.923 0.33690 9.21 5.5 2 70 11.852 0.229 65 7 0 
    7 1 1 0 0.923 0.33690 9.21 5.5 2 70 10.891 0.455 20 5 0 
   8 0 0 0 0.923 0.33690 9.21 5.5 2 70 8.763 0.636 50 9 0 
    9 0 0 0 0.923 0.33690 9.21 5.5 2 70 16.548 0.902 20 8 0 
    10 0 0 0 0.923 0.33690 9.21 5.5 2 70 10.766 0.409 30 8 0 
    11 0 0 0 0.923 0.33690 9.21 5.5 2 70 9.518 0.750 80 24 0 
    12 0 0 0 0.923 0.33690 9.21 5.5 2 70 19.567 0.319 25 31 1 
   13 0 0 0 0.923 0.33690 9.21 5.5 2 70 10.737 0.796 0 7 0 
    14 0 0 0 0.923 0.33690 9.21 5.5 2 80 7.325 0.419 22 6 0 
    15 0 0 0 0.923 0.33690 9.21 5.5 2 80 3.686 0.176 900 4 0 
    16 0 0 0 0.923 0.33690 9.21 5.5 2 80 2.223 0.211 600 30 0 
  17 0 0 0 0.923 0.33690 9.21 5.5 2 80 2.439 0.113 200 29 0 
  18 0 0 0 0.923 0.33690 9.21 5.5 2 80 4.745 0.176 850 11 0 
  19 0 0 0 0.923 0.33690 9.21 5.5 2 80 2.312 0.215 100 10 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
93 
93 
  7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 205 342 0 0 0 4.714 1.72061 12.92 7 3 80 0.347 0.511 0 6 0 
    343 0 0 0 4.714 1.72061 12.92 7 3 80 0.165 0.742 0 6 0 
    344 0 0 0 4.714 1.72061 12.92 7 3 80 0.211 0.744 0 31 0 
    345 0 0 0 4.714 1.72061 12.92 7 3 80 0.347 0.831 0 3 0 
    346 0 0 0 4.714 1.72061 12.92 7 3 80 1.523 0.139 30 4 0 
    347 0 0 0 4.714 1.72061 12.92 7 3 80 1.989 1.453 0 18 0 
    348 0 0 0 4.714 1.72061 12.92 7 3 80 2.992 0.446 0 7 0 
    349 0 0 0 4.714 1.72061 12.92 7 3 80 3.462 0.293 30 7 0 
    350 0 0 0 4.714 1.72061 12.92 7 3 80 1.723 0.56 0 0 0 
    351 0 0 0 4.714 1.72061 12.92 7 3 80 0.899 0.349 0 8 0 
    352 0 0 0 4.714 1.72061 12.92 7 3 80 0.421 0.262 0 11 0 
    353 1 0 0 4.714 1.72061 12.92 7 3 80 0.392 0.526 0 42 0 
    354 0 0 0 4.714 1.72061 12.92 7 3 80 0.331 0.465 0 12 0 
    355 0 0 0 4.714 1.72061 12.92 7 3 80 1.445 0.326 0 9 0 
    356 0 0 0 4.714 1.72061 12.92 7 3 80 2.486 0.753 0 8 0 
    357 0 0 0 4.714 1.72061 12.92 7 3 80 1.115 0.436 0 5 0 
    358 0 0 0 4.714 1.72061 12.92 7 3 80 0.331 0.132 30 33 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
94 
94 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 (7,-) 
 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 205 361 0 0 0 8.407 3.06856 10.59 7 3 80 1.778 0.038 0 7 1 
    362 0 0 0 8.407 3.06856 10.59 7 3 80 1.265 0.164 0 15 0 
    363 0 0 0 8.407 3.06856 10.59 7 3 80 2.656 0.213 0 3 0 
    364 0 0 0 8.407 3.06856 10.59 7 3 80 2.332 0.032 0 3 0 
    365 0 0 0 8.407 3.06856 10.59 7 3 80 1.445 0.571 0 9 1 
    366 0 0 0 8.407 3.06856 10.59 7 3 80 0.888 0.376 35 11 0 
    369 0 0 0 8.407 3.06856 10.59 7 3 80 1.133 0.379 0 12 0 
    370 0 0 0 8.407 3.06856 10.59 7 3 80 0.744 0.552 0 14 0 
    371 0 0 0 8.407 3.06856 10.59 7 3 80 0.69 1.185 0 2 0 
    372 0 0 0 8.407 3.06856 10.59 7 3 80 1.033 1.331 0 0 0 
    373 0 0 0 8.407 3.06856 10.59 7 3 80 1.291 1.877 0 0 0 
    374 1 0 0 8.407 3.06856 10.59 7 3 80 1.571 1.182 0 49 0 
    375 1 1 0 8.407 3.06856 10.59 7 3 70 8.119 0.378 0 32 0 
    376 0 0 0 8.407 3.06856 10.59 7 3 80 5.529 0.632 0 0 0 
    377 0 0 0 8.407 3.06856 10.59 7 3 80 3.623 1.153 0 0 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
95 
95 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 205 378 0 0 0 8.407 3.06856 10.59 7 3 80 2.814 0.745 100 2 0 
    379 0 0 0 8.407 3.06856 10.59 7 3 80 3.674 0.847 0 21 0 
    380 1 1 0 8.407 3.06856 10.59 7 3 80 1.592 1.172 55 20 0 
    381 0 0 0 8.407 3.06856 10.59 7 3 70 22.919 1.266 40 9 0 
    382 0 0 0 8.407 3.06856 10.59 7 3 80 1.692 1.351 55 22 0 
    383 1 1 1 8.407 3.06856 10.59 7 3 70 11.351 0.965 70 35 0 
    384 1 0 0 8.407 3.06856 10.59 7 3 80 2.916 0.486 30 5 0 
    385 0 0 0 8.407 3.06856 10.59 7 3 80 2.473 0.538 30 0 0 
    386 0 0 0 8.407 3.06856 10.59 7 3 80 9.594 0.791 65 7 0 
    387 0 0 0 8.407 3.06856 10.59 7 3 80 1.058 0.535 33 4 0 
    388 0 0 0 8.407 3.06856 10.59 7 3 80 1.337 1.139 50 7 0 
    389 0 0 0 8.407 3.06856 10.59 7 3 80 0.852 1.451 38 23 0 
    391 2 1 1 8.407 3.06856 10.59 7 3 80 0.542 0.452 0 45 0 
    392 1 0 0 8.407 3.06856 10.59 7 3 80 0.591 0.782 0 29 0 
    393 0 0 0 8.407 3.06856 10.59 7 3 80 0.923 1.025 0 16 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
96 
96 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 207 448 0 0 0 4.956 1.80894 22.96 7 3 80 1.253 0.762 5 3 0 
    449 0 0 0 4.956 1.80894 22.96 7 3 80 1.342 0.552 0 16 0 
    450 0 0 0 4.956 1.80894 22.96 7 3 70 1.651 1.015 0 20 0 
    451 0 0 0 4.956 1.80894 22.96 7 3 80 1.181 0.252 0 0 0 
    452 0 0 0 4.956 1.80894 22.96 7 3 80 0.859 0.223 35 12 0 
    453 0 0 0 4.956 1.80894 22.96 7 3 80 1.422 0.138 35 7 0 
    454 0 0 0 4.956 1.80894 22.96 7 3 80 8.35 0.323 22 13 0 
    455 0 0 0 4.956 1.80894 22.96 7 3 80 1.563 0.419 5 16 0 
    456 0 0 0 4.956 1.80894 22.96 7 3 80 0.867 0.757 20 10 0 
    457 0 0 0 4.956 1.80894 22.96 7 3 80 0.936 0.757 0 4 0 
    458 0 0 0 4.956 1.80894 22.96 7 3 80 1.389 0.922 0 9 0 
   459 0 0 0 4.956 1.80894 22.96 7 3 80 1.068 0.522 0 3 1 
    460 0 0 0 4.956 1.80894 22.96 7 3 80 1.421 0.951 0 15 0 
    461 0 0 0 4.956 1.80894 22.96 7 3 80 5.055 0.589 70 33 1 
    462 1 1 0 4.956 1.80894 22.96 7 3 80 1.249 0.534 55 55 0 
    463 0 0 0 4.956 1.80894 22.96 7 3 80 1.571 3.554 0 41 0 
  464 0 0 0 4.956 1.80894 22.96 7 3 70 10.238 0.643 30 9 1 
    465 0 0 0 4.956 1.80894 22.96 7 3 80 1.362 0.321 100 1 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
97 
97 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 207 466 0 0 0 4.956 1.80894 22.96 7 3 80 1.265 0.069 30 16 0 
    467 0 0 0 4.956 1.80894 22.96 7 3 80 1.027 0.289 75 1 0 
    468 0 0 0 4.956 1.80894 22.96 7 3 80 5.528 0.425 15 8 1 
    469 0 0 0 4.956 1.80894 22.96 7 3 80 1.344 0.903 0 15 0 
    470 0 0 0 4.956 1.80894 22.96 7 3 80 2.231 0.672 15 9 0 
    471 0 0 0 4.956 1.80894 22.96 7 3 80 4.739 0.703 15 4 0 
    472 0 0 0 4.956 1.80894 22.96 7 3 80 2.279 0.714 0 2 0 
    473 0 0 0 4.956 1.80894 22.96 7 3 80 4.545 0.488 0 9 0 
    474 0 0 0 4.956 1.80894 22.96 7 3 80 2.144 0.578 0 27 0 
    475 0 0 0 4.956 1.80894 22.96 7 3 70 10.094 0.514 100 3 0 
    476 1 0 0 4.956 1.80894 22.96 7 3 80 2.322 0.22 15 17 0 
   477 0 0 0 4.956 1.80894 22.96 7 3 80 1.755 0.727 0 1 0 
    478 0 0 0 4.956 1.80894 22.96 7 3 80 3.678 0.177 0 0 0 
    479 0 0 0 4.956 1.80894 22.96 7 3 80 4.477 0.494 0 0 1 
    480 0 0 0 4.956 1.80894 22.96 7 3 80 2.733 0.227 0 3 0 
    481 0 0 0 4.956 1.80894 22.96 7 3 80 1.281 0.158 0 1 0 
    482 0 0 0 4.956 1.80894 22.96 7 3 80 1.929 0.267 0 11 0 
  483 0 0 0 4.956 1.80894 22.96 7 3 80 1.881 0.081 12 11 0 
    484 0 0 0 4.956 1.80894 22.96 7 3 80 1.674 0.112 50 6 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
98 
98 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 2067 1 0 0 0 3.597 1.31291 6.76 6 3 80 0.243 0.48 100 52 0 
    2 0 0 0 3.597 1.31291 6.76 6 3 80 1.005 0.731 0 61 0 
    3 0 0 0 3.597 1.31291 6.76 6 3 80 0.271 0.268 0 4 0 
    4 0 0 0 3.597 1.31291 6.76 6 3 80 0.505 0.203 0 6 0 
    5 0 0 0 3.597 1.31291 6.76 6 3 80 0.503 0.897 0 12 1 
    6 0 0 0 3.597 1.31291 6.76 6 3 80 0.207 0.822 0 11 1 
    7 0 0 0 3.597 1.31291 6.76 6 3 80 4.473 0.037 0 21 0 
    8 0 0 0 3.597 1.31291 6.76 6 3 80 4.497 0.103 200 13 0 
  2068 22 0 0 0 12.111 4.42052 22.79 7 2 80 2.214 0.191 5 9 0 
    23 0 0 0 12.111 4.42052 22.79 7 2 80 1.563 0.003 0 2 0 
    24 0 0 0 12.111 4.42052 22.79 7 2 80 3.361 0.113 0 9 0 
    25 0 0 0 12.111 4.42052 22.79 7 2 80 6.829 0.082 22 3 0 
    26 0 0 0 12.111 4.42052 22.79 7 2 80 1.668 0.066 30 26 1 
    27 0 0 0 12.111 4.42052 22.79 7 2 80 6.914 0.652 0 8 0 
    28 0 0 0 12.111 4.42052 22.79 7 2 80 6.669 0.604 25 4 0 
    29 0 0 0 12.111 4.42052 22.79 7 3 80 2.471 0.561 53 23 0 
    30 0 0 0 12.111 4.42052 22.79 7 3 80 3.029 0.303 0 35 0 
    31 1 0 0 12.111 4.42052 22.79 7 3 80 6.259 2.456 40 40 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
99 
99 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 2068 32 0 0 0 12.111 4.42052 22.79 7 3 80 2.363 0.027 25 30 0 
    33 0 0 0 12.111 4.42052 22.79 7 3 80 2.421 0.905 0 3 0 
    34 0 0 0 12.111 4.42052 22.79 7 3 70 9.358 0.02 5 12 0 
    35 0 0 0 12.111 4.42052 22.79 7 3 80 1.454 0.734 75 27 2 
    36 0 0 0 12.111 4.42052 22.79 7 3 80 2.807 0.437 0 16 0 
    37 0 0 0 12.111 4.42052 22.79 7 3 80 2.908 0.631 0 10 0 
    38 0 0 0 12.111 4.42052 22.79 7 3 80 1.324 0.532 20 13 0 
    39 0 0 0 12.111 4.42052 22.79 7 3 80 5.807 0.848 0 4 0 
    40 0 0 0 12.111 4.42052 22.79 7 3 80 2.055 0.194 0 9 0 
    41 0 0 0 12.111 4.42052 22.79 7 3 80 4.282 0.495 0 6 0 
    42 0 0 0 12.111 4.42052 22.79 7 3 80 1.025 0.615 0 5 0 
    43 0 0 0 12.111 4.42052 22.79 7 3 80 1.998 0.947 0 16 0 
    44 0 0 0 12.111 4.42052 22.79 7 3 80 1.822 0.584 20 16 0 
  2150 1 0 0 0 1.383 0.50480 7.90 6 2 80 4.906 0.005 50 27 1 
    2 0 0 0 1.383 0.50480 7.90 6 2 80 2.844 0.411 90 5 0 
    3 0 0 0 1.383 0.50480 7.90 6 2 80 0.534 0.268 300 4 0 
    4 0 0 0 1.383 0.50480 7.90 6 2 80 0.711 0.369 500 20 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
  
100 
100 
 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 2150 5 0 0 0 1.383 0.50480 7.90 6 2 80 0.532 0.215 20 10 0 
    6 0 0 0 1.383 0.50480 7.90 6 2 80 0.099 0.34 0 3 0 
    7 0 0 0 1.383 0.50480 7.90 6 2 80 0.022 0.128 0 22 0 
    8 0 0 0 1.383 0.50480 7.90 6 2 80 1.308 0.465 0 21 0 
    9 0 0 0 1.383 0.50480 7.90 6 2 80 1.852 0.229 0 3 0 
    10 1 0 0 1.383 0.50480 7.90 6 2 80 1.89 0.455 15 21 0 
   11 0 0 0 1.383 0.50480 7.90 6 2 80 1.176 0.636 35 17 0 
   12 0 0 0 1.383 0.50480 7.90 6 2 80 1.548 0.902 0 9 1 
   13 0 0 0 1.383 0.50480 7.90 6 2 80 1.766 0.409 0 0 0 
   14 0 0 0 1.383 0.50480 7.90 6 2 80 1.518 0.075 0 7 0 
   15 0 0 0 1.383 0.50480 7.90 6 2 70 7.314 0.319 25 5 0 
   16 0 0 0 1.383 0.50480 7.90 6 2 80 1.456 0.296 65 21 0 
    17 0 0 0 1.383 0.50480 7.90 6 2 80 1.525 0.419 35 33 0 
    18 0 0 0 1.383 0.50480 7.90 6 2 80 0.683 0.017 10 4 1 
  2160 0 0 0 0 1.923 0.70190 26.57 5.5 2 80 0.974 0.003 20 11 0 
    1 0 0 0 1.923 0.70190 26.57 5.5 2 80 1.112 0.023 40 11 1 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
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 7/38/35U-9AE'KLZSU=8U/3HE;'*=-&H&&?C/E-3:y 2549 
Year Route Sect TOTACC INJACC FATACC AADT VEX HV PW SW DS HC VG NSD RC IN 
2549 2160 2 0 0 0 1.923 0.70190 26.57 5.5 2 70 11.532 0.215 75 4 0 
    3 0 0 0 1.923 0.70190 26.57 5.5 2 70 12.099 0.347 25 3 0 
    4 0 0 0 1.923 0.70190 26.57 5.5 2 70 15.022 0.128 0 6 1 
    5 0 0 0 1.923 0.70190 26.57 5.5 2 70 9.308 0.465 55 30 0 
    6 0 0 0 1.923 0.70190 26.57 5.5 2 70 11.852 0.229 65 7 0 
    7 0 0 0 1.923 0.70190 26.57 5.5 2 70 10.891 0.455 20 5 0 
   8 0 0 0 1.923 0.70190 26.57 5.5 2 70 8.763 0.636 50 9 0 
    9 0 0 0 1.923 0.70190 26.57 5.5 2 70 16.548 0.902 20 8 0 
    10 0 0 0 1.923 0.70190 26.57 5.5 2 70 10.766 0.409 30 8 0 
    11 0 0 0 1.923 0.70190 26.57 5.5 2 70 9.518 0.750 80 24 0 
    12 0 0 0 1.923 0.70190 26.57 5.5 2 70 19.567 0.319 25 31 1 
   13 0 0 0 1.923 0.70190 26.57 5.5 2 70 10.737 0.796 0 7 0 
    14 0 0 0 1.923 0.70190 26.57 5.5 2 80 7.325 0.419 22 6 0 
    15 0 0 0 1.923 0.70190 26.57 5.5 2 80 3.686 0.176 900 4 0 
    16 0 0 0 1.923 0.70190 26.57 5.5 2 80 2.223 0.211 600 30 0 
    17 0 0 0 1.923 0.70190 26.57 5.5 2 80 2.439 0.113 200 29 0 
   18 0 0 0 1.923 0.70190 26.57 5.5 2 80 4.745 0.176 850 11 0 
    19 0 0 0 1.923 0.70190 26.57 5.5 2 80 2.312 0.215 100 10 0 
TOTACC    =   ?C/TJT-P&)76QN7P'KLQก6*5jXT')X3N9* SW     =   (J/9กJU/31NE,'/3      
INJACC      =   ?C/TJT-P&)76QN7P'KLQก6*ก/8&/*Q?\& DS      =   (J/9Q8\J--กH&&      
FATACC    =   ?C/TJT-P&)76QN7P'KL9Kก/8=A>Q=K+SKJ67 HC     =    -3</R(U38/&      
AADT         =   :869/F?8/?8QzEKL+7,-J)T7E-*:y VG     =   8U-+E;'/3E/*S)T      
VEX            =   :869/Fก/8ZSU8O  NSD   =   8U-+E;Q57NU/9H^3 
HV              =   8U-+E;8ONT)ก  RC      =   ?C/TJT'/3QSWL-97,-ก6REQ978   
PW              =   (J/9กJU/3k6J'/3  IN       =    ก/89K/19,9K'/3H+ก      
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7)J-+,/3ก/8:-T(C/=)L3E3ZTR:8Hก89 SAS 6.12 
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7)J-+,/3kE5-3ก/8J6Q(8/;NGkE?/กR:8Hก89 SAS 6.12 (7,-) 
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